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Introducing  premeasured,  premixed  Duo. . 

It's  the  first  and  only  one-step  dual-therapy  nebulizer  solution 
for  COPD,  with  improved  efficacy  over  albutggator  ipratropium 
alone — and  no  increased  safety  risk.' 
DuoNeb  is  indicated  for  the  treatment  of  bronchospasm 
associated  with  COPD  in  patients  requiring  more  than  one 
bronchodilator  In  a  12-week  clinical  study,  the  most  common 
adverse  reactions  reported  with  DuoNeb  Inhalation  Solution 
were  chest  pain,  pharyngitis,  diarrhea,  bronchitis,  nausea  and 
leg  cramps. 

Albuterol  sulfate  can  have  a  significant  cardiovascular  effect, 
significant  hypokalemia  and  the  potential  life-threatening 
paradoxical  bronchospasm.  Caution  is  advised  in  patients  with 
convulsive  disorders,  hyperthyroidism,  diabetes  mellitus,  narrow-angle 
glaucoma,  prostatic  hypertrophy  or  bladder-neck  obstruction. 
Co-administration  of  DuoNeb  Inhalation  Solution  and  other 
sympathomimetic  agents  may  increase  the  risk  of  adverse 
cardiovascular  effects. 


DuoNeb 

ropium  bromide  and  albuterol  sulfate) 


Nebulize  I  QID 


The  first  and  onlY^dne-stepdiidi 
nebulizer  solution  for  COPD. 

Vial  Contains:  0.5  mg  Ipratropium  Bromide 

3.0  mg  Albuterol  Sulfate 

(equivalent  to  2.5  mg  Albuterol  Base) 


Please  see  following  page  for  prescribing  infomnatlon. 

Circle  127  on  product  info  card 

Visit  AARC  Booths  1003,1005,1007  In  San  Antonio 


800-755-5560 
www.deyinc.com 
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DuoNeb^'^ 

(Ipratropium  Bromide  0.5  mg/Albuterol  Sulfate  3.0  mg") 

Inhalation  Solution 

'Equivalent  to  2.5  mg  albuterol  base 

BRIEF  SUMMARY  OF  PRESCRIBING  INFORMATION 
INDICATIONS  AND  USAGE 

Diji'f.- :        '   ■/"■■  'or  ihe  ireaiment  of  bronchospasm  associated  with  COPD  in  patients  requiring  more  than 

on.'  !■       ■■',■! 
CONIRAINDICAIIONS 

Dui'N  i!u:aled  tn  patients  witli  a  history  ol  hypersensitivity  to  any  of  Its  components,  or  to  atropine 

and  its.  i.)err.,ii'V''s 

WARNINGS 

Paradoxical  Bronchospasm:  In  the  clinical  study  of  DuoNeb.  paradoxical  bronchospasm  was  not  observed 
However  paradoxical  bronchospasm  has  been  observed  with  both  inhaled  ipratropium  bromide  and  albuterol 
products  and  can  be  lile-threaiening  l(  this  occurs,  DuoNeb  should  be  disconlinued  immediately  and  alternative 

therapy  instituted. 

Do  Not  Exceed  Recommended  Dose:  Fatalities  have  been  reported  in  association  with  excessive  use  of  inhaled 
products  containing  sympathomimetic  amines  and  with  the  home  use  of  nebulizers. 
Cardiovascular  Effect:  DuoNeb,  like  other  beta  adrenergic  agonists,  can  produce  a  clinically  significant  cardio- 
vascular effect  in  some  patients  as  measured  by  pulse  rate,  blood  pressure,  and/or  symptoms  Although  such 
effects  are  uncommon  for  DuoNeb  at  recommended  doses,  if  they  occur,  the  drug  may  need  to  be  discontin- 
ued In  addition,  beta  agonists  have  been  reported  to  produce  ECG  changes,  such  as  flattening  of  the  T-wave, 
prolongation  of  the  QTc  interval,  and  ST  segment  depression  The  clinical  significance  of  these  findings  is 
unknown  Therefore,  DtinNeb  like  other  sympathomimetic  amines,  should  be  used  with  caution  m  patients  with 
cardiovascular  disorder  -  ;  -  .v,  .  oronary  insufficiency,  cardiac  arrhythmias,  and  hypertension 
Immediate  Hypersensitivitv  Reactions:  Immediate  hypersensitivity  reactions  to  albuterol  and/or  ipratropium 

bromide  may  occur  at*- '  -r "  . ; miration  of  DuoNeb  as  demonstrated  by  rare  cases  of  urticana.  angioedema. 

rash,  pruritus,  oropharyngeal  edema,  bronchospasm,  and  anaphylaxis. 
PRECAUTIONS 
General 

1.  Effects  Seen  with  Sympathomimetic  Drugs:  As  with  all  products  containing  sympathomimetic  amines, 
DuoNeb  should  be  used  with  caution  in  patients  with  cardiovascular  disorders,  especially  coronary  insufficiency, 
cardiac  arrhythmias,  and  hypertension,  in  patients  with  convulsive  disorders,  hyperthyroidism,  or  diabetes  mel- 
litus:  and  in  patients  who  are  unusually  responsive  to  sympathomimetic  amines  Large  doses  of  intravenous 
albuterol  have  been  reported  to  aggravate  pre-existing  diabetes  meltitus  and  ketoacidosis.  Additionally,  p-agonists 
may  cause  a  decrease  in  serum  potassium  in  some  patients,  possibly  through  intracellular  shunting.  The 
decrease  is  usually  transient,  not  requinng  supplementation. 

2  Effects  Seen  \vith  Anticholinergic  Drugs  Due  to  the  presence  of  ipratropium  bromide  in  DuoNeb.  it  should  be 
used  with  caution  m  patients  with  narrow-angle  glaucoma,  prostatic  hypertrophy,  or  bladder-neck  obstruction, 
3.  Use  in  Hepatic  or  Renal  Diseases:  DuoNeb  has  not  been  studied  in  patients  with  hepatic  or  renal  insufficiency 
It  should  be  used  with  caution  m  these  patient  populations. 
Intomiation  for  Patients 

The  action  of  DuoNeb  should  last  up  to  5  hours  DuoNeb  should  not  be  used  more  frequently  than  recom- 
mended. Patients  should  be  instructed  not  to  increase  the  dose  or  frequency  of  DuoNeb  without  consulting  their 
healthcare  provider.  If  symptoms  worsen,  patients  should  be  instructed  to  seek  medical  consultation. 
Patients  must  avoid  exposing  their  eyes  to  this  product  as  temporary  papillary  dilation,  blurred  vision,  eye  pain, 
or  precipitation  or  worsening  of  narrow-angle  glaucoma  may  occur,  and  therefore  proper  nebulizer  technique 
should  be  assured,  particularly  if  a  mask  is  used. 

If  a  patient  becomes  pregnant  or  begins  nursing  while  on  DuoNeb.  they  should  contact  their  healthcare  provider 
about  use  of  DuoNeb. 

See  Ihe  illustrated  Patient's  Instruction  for  Use  in  the  product  package  insert. 
Drug  Interactions 

Anticholinergic  agents:  Although  ipratropium  bromide  is  minimally  absorbed  into  the  systemic  circulation,  there 
is  some  potential  for  an  additive  interaction  v/ith  concomitantly  used  anticholinergic  medications  Caution  is. 
therefore,  advised  in  the  co-admmist ration  of  DuoNeb  with  other  drugs  having  anticholinergic  properties 
ti-adrenergic  agents:  Caution  is  advised  m  the  co-administration  of  DuoNeb  and  other  sympathomimetic  agents 
due  to  the  increased  nsk  of  adverse  cardiovascular  effects. 

p-receotor  blocking  agents.  These  agents  and  albuterol  sulfate  inhibit  the  effect  ol  each  other  |i-receptor  block- 
ing agents  should  be  used  with  caution  in  patients  with  hyperreactive  airways,  and  if  used,  relatively  selective  0, 
selective  agents  are  recommended 

Diuretics.  The  electrocardiogram  (ECG)  changes  and/or  hypokalemia  that  may  result  from  the  administration  of 
non-potassium  sparing  diuretics  (such  as  loop  or  thiazide  diuretics)  can  be  acutely  worsened  by  (Vagomsts, 
especially  when  the  recommended  dose  of  the  p-agonist  is  exceeded  Although  the  clinical  significance  of  these 
effects  IS  not  known,  caution  is  advised  in  the  co-administrahon  of  p-agonist-containing  drugs,  such  as  DuoNeb, 
vflth  non-potassium  spanng  diuretics 

Monoamine  oxidase  inhibitors  or  tncyclic  antidepressants:  DuoNeb  should  be  administered  with  extreme  cau- 
tion to  patients  being  treated  with  monoamine  oxidase  inhibitors  or  tricyclic  antidepressants,  or  within  2  v/eeks 
of  discontinuation  of  such  agents  because  the  action  of  albuterol  sulfate  on  the  cardiovascular  system  may  be 
potentiated 

Carcinogenesis,  Mutagenesis.  Impairment  of  Fertility 

Albuterol  Sulfate.  In  a  2-year  study  m  Sprague-Dawley  rats,  albuterol  sulfate  caused  a  significant  dose-related 
increase  m  the  incidence  of  benign  leiomyomas  of  tiie  mesovanum  at  and  above  dietary  doses  of  2  mg/kg 
(approximately  equal  to  the  maximum  recommended  daily  inhalation  dose  tor  adults  on  a  mg/m-  basis).  In 
another  study,  this  effect  vras  blocked  by  the  coadministration  of  propranolol,  a  non-selective  beta-adrenergic 
antagonist. 

In  an  18-month  study  in  CD-I  mice,  albuterol  sulfate  showed  no  evidence  of  tumohgenicity  at  dietary  doses  up 
to  500  mg/kg  (approximately  140  times  the  maximum  recommended  daily  inhalation  dose  for  adults  on  a  mg/m^ 
basis).  In  a  22-month  study  m  Golden  hamsters,  albuterol  sulfate  showed  no  evidence  ol  tumongenicity  at 
dietary  doses  up  to  50  mg.'Kg  (approximately  20  times  the  maximum  recommended  daily  inhalation  dose  for 
adults  on  a  mg/m^  basis) 

Albuterol  sulfate  v/as  not  mutagenic  in  the  Ames  test  or  a  mutation  test  m  yeast.  Albuterol  sulfate  was  not  clas- 
togenic  in  a  human  penpheral  lymphocyte  assay  or  in  an  AH1  strain  mouse  micronucleous  assay 
Reproduction  studies  in  rats  demonstrated  no  evidence  of  impaired  fertility  at  oral  doses  of  albuterol  sulfate  up  to 
50  mg^g  (approximately  25  times  the  maximum  recommended  daily  mfialation  dose  for  adults  on  a  mg/m^  basis) 
Ipratropium  bromide:  in  2-year  studies  in  Sprague-Dawley  rats  and  CD-I  mice,  ipratropium  bromide  showed  no 
evidence  of  tumongenicity  at  oral  doses  up  to  6  mg/kg  (approximately  1 5  times  and  8  times  the  maximum  rec- 
ommended daily  inhalation  dose  for  adults  in  rats  and  mice  respectively,  on  a  mg/m-  basis). 
Ipratropium  bromide  was  not  mutagenic  m  the  Ames  test  and  mouse  dominant  lethal  test.  Ipratropium  bromide 
was  not  clastogenic  in  a  mouse  micronucleous  assay 

A  reproduction  study  in  rats  demonstrated  decreased  conception  and  increased  resorptions  when  ipratropium 
bromide  was  administered  orally  at  a  dose  of  90  mg/kg  (approximately  240  times  the  maximum  recommended 
daily  inhalation  dose  for  adults  on  a  mg/m-  basis)  These  effects  were  not  seen  v/ith  a  dose  of  50  mg/kg  (approx- 
imately 140  times  the  maximum  recommended  daily  inhalation  dose  lor  adults  on  a  mg/m*  basis). 
Pregnancy 

TERATOGENIC  EFFECTS:  Pregnancy  Category  C 

Albuterol  sulfate  Pregnancy  Category  C  Albuterol  sulfate  has  been  shown  to  be  teratogenic  in  mice  A  study  in 
CD-I  mice  given  albuterol  sulfate  subcutaneously  showed  cleft  palate  formation  in  5  of  1 1 1  (4  5%)  fetuses  at 
0.25  mg/kg  (less  than  the  maximum  recommended  daily  inhalation  dose  for  adults  on  a  mg/m'  basis)  and  m  10 
of  108  (9  3%)  fetuses  at  2  5  mg/kg  (approximately  equal  to  the  maximum  recommended  daily  inhalation  dose 


for  adults  on  a  mg/m'  basis)  The  drug  did  not  induce  cleft  palate  formation  when  administered  subcutaneous- 
ly at  a  dose  of  0  025  mg/kg  (less  than  the  maximum  recommended  daily  inhalation  dose  tor  adults  on  a  mg/m' 
basis)  Cleft  palate  formation  also  occurred  in  22  of  72  (30  5%)  fetuses  from  females  treated  subcutaneously 
with  2  5  mg/kg  isoproterenol  (positive  control) 

A  reproduction  study  in  Stnde  rabbits  revealed  cranioschisis  tn  7  of  19  (37%)  fetuses  when  albuterol  viras  admin- 
istered orally  at  a  dose  of  50  mg/kg  (approximately  55  times  the  maximum  recommended  daily  inhalation  dose 
for  adults  on  a  mg/m^  basis) 

A  study  in  which  pregnant  rats  were  dosed  with  radiolabeled  albuterol  sulfate  demonstrated  that  drug-relaled 
matenal  is  transferred  from  the  matemal  circulation  to  the  fetus. 

Dunng  worldwide  marketing  experience,  vanous  congenital  anomalies,  including  cleft  palate  and  limb  defects, 
have  been  reported  in  the  offspnng  of  patients  being  treated  v/ith  albuterol  Some  of  the  mothers  were  taking 
multiple  medications  during  their  pregnancies  Because  no  consistent  pattern  of  defects  can  be  discerned  a  rela- 
tionsnip  between  albuterol  use  and  congenital  anomalies  has  not  been  established 
Ipratropium  bromide:  Pregnancy  Category  B.  Reproduction  studies  m  CD-1  mice,  Sprague-Oawfey  rats  and  New 
Zealand  rabbits  demonstrated  no  evidence  of  teratogenicity  at  oral  doses  up  to  10, 100,  and  125  mg/kg  respec- 
tively (approximately  15, 270,  and  680  times  the  maximum  recommended  daily  inhalation  dose  for  adults  on  a 
mg/m-  basis)  Reproduction  studies  in  rats  and  rabbits  demonstrated  no  evidence  of  teratogenicity  at  inhalation 
doses  up  to  1  5  and  1  8  mg/kg,  respectively  (approximately  4  and  10  times  Ihe  maximum  recommended  daily 
inhalation  dose  for  adults  on  a  mg/m^  basis).  There  are  no  adequate  and  well-controlled  studies  of  the  use  of 
DuoNeb,  albuterol  sulfate,  or  ipratropium  bromide  in  pregnant  women  DuoNeb  should  be  used  dunng  preg- 
nancy only  if  the  potential  benefit  [ustifies  the  potential  nsk  to  the  fetus 
Labor  and  Delivery 

Drai  albuterol  sulfate  has  been  shown  to  delay  preterm  labor  in  some  reports.  Because  of  tfie  potential  of 
albuterol  to  interfere  with  uterine  contractility,  use  of  DuoNeb  during  labor  sfiould  be  restricted  to  tfiose  patients 
in  whom  the  benefits  clearly  outweigh  the  nsks. 
Nursing  Mothers 

It  IS  not  known  whether  the  components  ot  DuoNeb  are  excreted  in  human  milk  Although  lipid-tnsoluble  qua- 
ternary bases  pass  into  breast  milk,  it  is  unlikely  that  ipratropium  bromide  would  reach  the  infant  to  an  impor- 
tant extent,  especially  when  taken  as  a  nebulized  solution  Because  of  the  potential  for  tumongenicity  shown  for 
albuterol  sulfate  in  some  animals,  a  decision  should  be  made  whether  to  discontinue  nursing  or  discontinue 
DuoNeb,  taking  into  account  the  importance  of  the  dnjg  to  the  mother 
Pediatric  Use 

The  safety  and  effectiveness  of  DuoNeb  in  patients  below  18  years  of  age  have  not  been  established. 
Geriatric  Use 

Of  the  total  number  of  subjects  in  clinical  studies  of  DuoNeb,  62  percent  were  65  and  over,  while  19  percent  were 
75  and  over  No  overall  differences  in  safety  or  effectiveness  were  observed  be^veen  these  subiects  and  younger 
subjects,  and  other  reported  clinical  expenence  has  not  identified  differences  in  responses  between  the  elderly 
and  younger  patients,  but  greater  sensitivity  of  some  older  individuals  cannot  be  ruled  out. 
ADVERSE  REACTIONS 
Adverse  reaction  information  concerning  DuoNeb  was  derived  from  the  12-v^eek  controlled  clinical  trial. 


ADVERSE  EVENTS  OCCURRING  IN  ■  1%  OF  >  1  TREATMENT  GROUP(S)  AND  WHERE  THE 
COMBINATION  TREATMENT  SHOWED  THE  HIGHEST  PERCENTAGE 

Body  Syslem 
COSTART  Term 

Albuterol 
n  (%) 

Ipratropium 
n  (%) 

DuoNeb 

n  (%) 

NUMBER  OF  PATIENTS 

761 

754 

765 

N  (%)  Patients  with  AE 

327  (43.0) 

329  (43.6) 

367  (48.0) 

BoDv  AS  A  Whole                                                                                         i 

Pain 

8(1.1) 

4  (0.5) 

10(1.3) 

Pain  chest 

11  (1.4) 

14(1.9) 

20  (2.6) 

Digestive                                                                                                                           | 

Diarrhea 

5  (0.7) 

9(1.2) 

14(1.8) 

Dyspepsia 

7  (0.9) 

8(1.1) 

10(1.3) 

Nausea 

7  (0.9) 

6  (0.8) 

11  (1.4) 

Musculo-Skeletal                                                                                                        1 

Cramps  leg 

8(1.1) 

6  (O.B) 

11  (1.4)      1 

Respiratory                                                                                                               | 

Bronchitis 

11  (1.4) 

13(1.7) 

13(1.7) 

Lung  Disease 

36(4.7) 

34  (4.5) 

49  (6.4) 

Pharyngitis 

27  (3.5) 

27  (3.6) 

34  (4.4) 

Pneumonia 

7  (0.9) 

8(1.1) 

10(1.3) 

Urogenital                                    | 

Infection  urinary  tract 

3  (0.4) 

9(1.2) 

12(1.6)      1 

Additional  adverse  reactions  reported  in  more  than  1%  of  patients  treated  with  DuoNeb  included  constipation 
and  voice  alterations. 

In  the  clinical  trial,  there  was  a  0.3%  incidence  of  possible  allergic-type  reactions,  including  skin  rasti.  pruritus. 
and  urticaria. 

Additional  information  derived  from  the  published  literature  on  the  use  of  albuterol  sulfate  and  ipratropium  bro- 
mide Singly  or  in  combination  includes  precipitation  or  worsening  of  narrow-angle  glaucoma,  acute  eye  pain, 
blurred  vision,  paradoxical  bronchospasm,  wheezing,  exacerbation  of  COPD  symptoms,  drowsiness,  aching, 
flushing,  upper  respiratory  tract  infection,  palpitations,  taste  perversion,  elevated  heart  rate,  sinusitis,  back  pain 
and  sore  throat 

DOSAGE  AND  AOtVIINISTRATION 

The  recommended  dose  of  DuoNeb  is  one  3  ml  vial  administered  4  hmes  per  day  via  nebulization  with  up  to 
2  additional  3  mL  doses  allowed  per  day,  if  needed  Safety  and  efficacy  of  additional  doses  or  increased  fre- 
quency of  administration  of  DuoNeb  beyond  these  guidelines  has  not  been  studied  and  the  safety  and  efficacy 
of  extra  doses  of  albuterol  sulfate  or  ipratropium  bromide  in  addition  to  the  recommended  doses  of  DuoNeb 
have  not  been  studied 

The  use  of  DuoNeb  can  be  continued  as  medically  indicated  to  control  recumng  bouts  of  bronchospasm.  If  a 
previously  effective  regimen  fails  to  provide  the  usual  relief,  medical  advice  should  be  sought  immediately,  as 
this  IS  often  a  sign  ot  worsening  COPD,  which  would  require  reassessment  of  therapy 
A  Pari-LC-Plus™  nebulizer  (with  face  mask  or  mouthpiece)  connected  to  a  PRONEB™  compressor  was  used  to 
deliver  DuoNeb  to  each  patiem  m  one  U  S  clinical  study  Tfie  safety  and  efficacy  of  DuoNeb  delivered  by  other 
nebulizers  and  compressors  have  not  been  established. 

DuoNeb  should  be  administered  via  let  nebulizer  connected  to  an  air  compressor  with  an  adequate  air  flow. 
equipped  with  a  mouthpiece  or  suitable  face  mask, 
HOW  SUPPLIED 

DuoNeb  is  supplied  as  a  3-mL  stenle  solution  for  nebulization  in  stenle  low-density  potyetttytene  unit-dose  vials. 
Cards  of  five  vials  are  placed  into  a  foil  pouch  Supplied  in  cartons  as  listed  below 

NDC  49502-672-30  30  vials  per  carton 

NDC  49502-672-60  60  vials  per  carton 

Store  between  2*'C  and  25X  (36''F  and  77°^  Protect  from  tight 


DEY,  Napa.  CA  94558 


03-485-21(BRS) 


May  2001 


1.  Gross  N.  Tashkin  D,  Miller  R.  et  al.  Intialation  by  nebulization  ol  albuterol-ipratropium 
combination  (Dey  combination)  is  superior  to  eittier  agent  alone  in  the  treatment  ol  ctrron- 
ic  obstructive  pulmonary  disease.  Respiration.  1998:65:354-362. 
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A  Thousand  Years  of  Pulmonary  Medicine:  Good  News  and  Bad — Murray  JF.  Eur  Respir  J 
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Long  Term  Sequelae  of  Bronchopulmonary  Dysplasia  (Chronic  Lung  Disease  of  Intancy) — 

Eber  E.  Zach  MS.  Thorax  2()01;56(4):3l7-323. 

\entilating  the  Acutely  Injured  Lung  (historical  article)— Fairiey  HB.  Am  J  Respir  Crit  Care 
Med  200I;I63(.')):I049-I050. 

Patient-Ventilator  Interaction — Tohin  MJ,  Jubran  A.  Laghi  F.  Am  J  Respir  Crit  Care  Med 
2001:163(5):10?y-l()63, 


Use  of  an  Implantable  Pleural  Catheter  for  Trapped  Lung  Syndrome 
in  Patients  with  Malignant  Pleural  Effusion— Pien  GW.  Gant  MJ. 
Washam  CL.  Sterman  DH.  Chest  2001  ;l  19(6):I64I-I646. 

Study  objectives:  We  describe  a  series  of  patients  with  symptomatic, 
refractory  malignant  pleural  effusion  (MPE)  and  underlying  trapped  lung 
syndrome  who  underwent  placement  of  a  small-bore,  tlexible  indwelling 
pleural  catheter  for  home  drainage  of  recurrent  MPE.  DESIGN:  The 
medical  records  of  I  I  consecutive  patients  who  underwent  pleural  cath- 
eter placement  for  MPE  with  trapped  lung  syndrome  were  reviewed 
retrospectively.  SETTING:  Patients  were  evaluated  and  followed  up  in 
the  Pulmonary  Outpatient  Practice  at  the  Hospital  of  the  University  of 
Pennsylvania.  PATIENTS:  Nine  men  and  two  women  with  underiying 
malignancies  including  lung  cancer,  lymphoma,  and  mesothelioma  un- 
derwent pleural  catheter  placement.  INTERVENTIONS:  Thineen  pleural 
catheters  were  placed  in  1 1  patients,  all  under  local  anesthesia.  Patients 
received  detailed  instructions  for  drainage  and  catheter  care.  They  were 
reevaluated  weekly  for  the  first  2  weeks,  and  then  as  clinically  indicated. 
Patients  typically  performed  pleural  drainage  at  home  up  to  1.000  mL 
two  or  three  times  weekly.  Measurements  and  results:  All  patients  re- 
poned  symptomatic  benefit,  defined  as  improved  dyspnea  and  exercise 
tolerance,  except  for  one  patient.  In  10  patients,  the  pleural  catheters 
remained  in  place  until  death,  for  15  to  234  days.  The  mean  length  of 
placement  was  I  15  days.  One  patient  required  revision  after  catheter 
occlusion.  Other  complications  included  catheter  infection,  localized  skin 
breakdown,  and  possible  cellulitis.  CONCLUSION:  We  have  described 
a  series  of  patients  with  MPE  and  trapped  lung  syndrome  for  whom 
placement  of  a  permanent  pleural  catheter  provided  a  convenient,  effec- 
tive alternative  to  the  procedures  currently  in  use.  Our  patients  reported 
good  symptomatic  relief  following  catheter  placement  with  few  major 
complications. 


Salmeterol  Plus  Theophylline  Combination  Therapy  in  the  Treat- 
ment of  CORD— ZuWallack  RL.  Mahler  DA.  Reilly  D.  Church  N.  Em- 
mett  A.  Rickard  K.  Knobil  K.  Chest  2001:1 19(61:1661-1670. 

BACKGROUND:  Patients  with  COPD  often  require  multiple  therapies 
to  improve  lung  function  and  decrease  symptoms  and  exacerbations. 
Salmeterol  and  theophylline  are  indicated  for  the  treatment  of  COPD.  but 
the  use  of  these  agents  in  combination  has  not  been  extensively  studied. 
OBJECTIVES:  To  compare  the  efficacy  and  safety  of  salmeterol  plus 
theophylline  vs  either  agent  alone  in  COPD.  METHODS:  Randomi/ed. 
double-blind,  double-dummy,  parallel-group  trial  in  943  patienls  with 
COPD.  After  an  open-label  theophylline  titration  period  (serum  levels.  10 
to  20  microg/mL).  patients  were  randomly  assigned  to  receive  salmeterol 
(42  microg  bid)  plus  theophylline,  salmeterol  (42  microg  bid),  or  the- 
ophylline for  12  weeks.  Serial  pulmonary  function  tests  were  completed 
on  day  I  and  treatment  week  1 2.  Patients  kept  diary  cards  and  noted  their 
peak  flow  rates,  symptom  scores,  and  albuterol  use.  and  periodically 
completed  quality-of-life  and  dyspnea  questionnaires.  RESULTS:  All 
three  groups  significantly  improved  compared  with  baseline.  Combina- 
tion treatment  with  salmeterol  plus  theophylline  provided  significantly 
(p  £  0.045)  greater  improvements  in  pulmonary  function;  significantly 
(p  £  0.048)  greater  decreases  in  symptoms,  dyspnea,  and  albuterol  use; 
and  significantly  fewer  COPD  exacerbations  (p  =  0.023  vs  theophylline). 
In  general,  treatment  with  salmeterol  provided  greater  improvement  in 
lung  function  and  satisfaction  with  treatnienl  compared  with  theophyl- 
line. Salmeterol  treatment  was  also  assiKiated  with  significantly  fewer 
drug-related  adverse  events  (p  £0.042)  than  either  treatment  that  in- 
cluded theophylline.  The  safety  profile  (adverse  events,  vital  signs,  and 
ECG  findings)  of  the  two  treatments  that  included  theophylline  were 
similar.  CONCLUSION:  Patients  with  COPD  mav  benefit  from  combi- 
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nation  Irealmenl  with  salmelerol  plus  ihcophyllino,  wilhmit  a  rcMillin}; 
wKrcasf  in  ad\ tTso  events  or  other  adverse  sei|uelae. 

The  l'rl■^  iilinee  oIKxcrcisc-lnduced  Bronchospasni  Anionj;  IS  Army 
Recruits  and  Us  KtTects  on  Physical  I'crfdrnuince — Sonna  LA.  Anjiel 
KC.  Sharp  MA.  Kn.ipik  JJ.  I'ation  JF.  Lilly  CM.  Chest  2()()1;1 19(6): 
1676-1684. 

Study  objectives:  To  measure  the  prevalence  of  exercise-induced  hron- 
chospasm  (EIB)  and  to  determine  Its  effect  on  the  physical  performance 
response  to  traininj;  in  otherwise  healthy  young  adults.  OHSIGN:  Obser- 
vational, retrospective  study.  SLTTING:  Fort  .lackson.  SC.  May  to  July 
m')S,  PARTICIPANTS:  One  hundred  thirty-seven  ethnically  diverse  US 
Army  recniils  undcrgoinj;  an  8-week  Army  basic  training  course.  Mea- 
surements and  results:  Subjects  underwent  exercise  challenge  testing  at 
the  end  of  basic  training  to  evaluate  for  EIB  (defined  as  a  decrease  in 
FEV|  of  s  \59c.  1  or  10  min  after  running  to  peak  oxygen  uptake  on  a 
treadmill).  Those  subjects  who  were  unable  to  run  to  peak  oxygen  uptake, 
or  who  were  unable  to  perform  two  baseline  FF.V,  maneuxcrs  (he  results 
of  which  were  within  5'~/r  of  each  other,  were  excluded  from  analysis.  We 
ineasured  peak  oxygen  uptake  on  a  treadmill  and  the  scores  achieved  on 
the  components  of  the  US  Army  physical  fitness  test  lAPFT).  Of  1.17 
subjects.  121  (."iS  men  and  b}  women)  met  our  inclusion  criteria.  Eight 
subjects  (7'X-)  had  EIB.  Subjects  who  experienced  EIB  and  unaffected 
control  subjects  both  showed  statistically  significant  gains  in  perfor- 
mance on  the  APFT  events  during  basic  training.  At  the  end  of  basic 
training,  peak  oxygen  uptake  levels  and  APFT  event  scores  were  not 
significantly  different  between  subjects  with  EIB  and  unaffected  control 
subjects.  CONCLUSIONS:  Seven  percent  of  the  US  Army  recruits  who 
were  tested  had  EIB.  but  this  did  not  hinder  their  physical  performance 
gains  during  basic  training,  F.IB  per  se  should  not  he  an  absolute  reason 
to  exclude  individuals  from  employment  m  jobs  with  heavy  physical 
demands. 

Gender  Bias  in  the  Diagnosis  of  COPD— Chapman  KR.  Tashkin  DP. 
Pye  DJ.  Chest  2(X)1;1 19(6):1691-I695. 

B.^CKGROUND:  COPD  is  thought  to  be  more  prevalent  among  men 
than  wimien.  a  finding  usually  attributed  to  higher  smoking  rates  and 
more  frequent  occupational  exposures  of  significance  for  men.  However, 
smoking  prevalence  has  increased  among  women  and  there  is  evidence 
that  wiimen  may  be  inore  susceptible  to  the  adverse  pulmonary  function 
effects  of  smoking  than  men.  There  may  also  be  underdiagnosis  and 
misdiagnosis  of  COPD  in  both  sexes  because  objective  measures  of  lung 
function  are  underused.  OBJECTIVES:  We  undertook  the  present  study 
to  determine  if  there  is  gender  bias  in  the  diagnosis  of  COPD.  such  that 
women  are  less  likely  than  men  to  receive  a  diagnosis  of  COPD.  We  also 
attempted  to  determine  if  underusc  of  lung  function  measurements  was  a 
factor  in  any  bias  delected.  MFTFKIDS:  We  surveyed  a  random  sample 
of  192  primary -care  physicians  (96  American  and  96  Canadian;  154  men 
and  .18  women)  using  a  hypothetical  case  presentation  and  a  structured 
interview.  The  case  of  cough  and  dyspnea  in  a  smoker  was  presented  in 
six  versions  differing  only  in  the  age  and  sex  of  the  patient.  After  pre- 
sentation of  the  history  and  physical  findings,  physicians  were  asked  to 
slate  the  most  probable  diagnosis  and  to  choose  the  diagnostic  studies 
needed.  Physicians  were  then  presented  with  spirometric  findings  of 
moderate  or  severe  obstruction  without  significant  bronchodilator  re- 
sponse, and  the  questions  repeated.  Finally,  the  negative  outcome  of  an 
oral  steroid  trial  was  descrihed.  RFSL'LTS:  Initially.  COPD  was  given  as 
the  most  probable  diagnosis  significantly  more  often  for  men  than  women 
(.SSVr  vs  42%:  p  <  ().().*;).  The  likelihood  of  a  COPD  diagnosis  increased 
significantly  and  initial  differences  between  sexes  decreased  as  objective 
information  was  provided.  After  spirometry.  COPD  diagnosis  rates  for 
men  and  women  were  74'7r  vs  669!-  (p  =  not  significant);  after  the  steroid 
trial  ^5%  vs  799'r  (p  =  not  significant).  Only  22%  of  physicians  would 


have  requested  spirometry  after  the  initial  presentation.  CONCLUSIONS: 
In  North  America,  primary-care  physicians  underdiagnose  COPD.  par- 
ticularly in  women.  Spirometry  reduces  the  risk  of  underdiagnosis  and 
gender  bias  but  is  underused. 

The  EfTecli>eness  of  Out  patient  I'uhnonarv  Kehabilltation  in  Chronic 
lung  Disease:  A  Kandoini/ed  C  ontriilkd  Irial — 1  inncity  JP.  Keeping 
1.  Bulloiigh  1.  Jones  J.  Chest  2001:1 19(6|:17().S-I71(). 

BACKGROUND:  Patients  with  chronic  pulmonary  disease  have  been 
shown  to  benefit  from  pulmonary  rehabilitation  programs.  Published  work 
has  often  been  from  specialized  teaching  centers  and  has  involved  inpa- 
tient stay.  We  assessed  an  entirely  outpatient-based  program  of  pulmo- 
nary rehabilitation  in  patients  with  chronic  lung  disease,  using  the  St. 
George's  Respiratory  Questionnaire  (SGRQi  (which  measures  health- 
related  quality  of  life)  as  the  primary  outcome  measure.  METHOfXS:  We 
undertook  a  randonii/cd.  prospective,  parallel-group  controlled  studv  of 
an  outpatient  rehabilitation  program  in  6.5  patients  with  COPD  (44  men 
and  21  women;  mean  age.  69.5  years  [SD.  9.2  years];  FEV,.  41%  pre- 
dicted (SD.  18.5%)).  The  active  group  (n  =  .36)  took  part  in  a  6-week 
program  of  education  (2  h  weekly)  and  exercise  ( 1  h  weekly).  The  control 
group  (n  =  29)  were  reviewed  routinely  as  medical  outpatients.  The 
SGRQ  was  administered  under  supen  ision  by  a  blinded  observer  at  study 
entry,  12  weeks,  and  24  weeks.  RESULTS:  The  SGRQ  in  the  active 
group  was  59.9  (SE.  2.0)  at  study  entry  (n  =  .16).  47.4  (SE.  23)  at  12 
weeks  (n  =  32).  and  50.6  (SE.  2.5)  at  24  weeks  (n  =  24).  The  SGRQ  in 
the  control  group  was  59..3  (SE,  2.5)  at  study  entry  and  did  not  change 
significantly  over  24  weeks.  There  was  a  difference  of  10.4  points  (con- 
fidence interval  (CI).  3.6  to  17.3)  between  the  two  groups  at  12  weeks 
(p<  0.001)  and  of  8.1  points  (CL  1.4  to  14.9)  at  24  weeks  (p  =  0.02)  In 
favor  of  the  active  group.  CONCLUSIONS:  A  6-week  outpatient-based 
program  significantly  improved  quality  of  life  in  patients  w  ith  moderate- 
to-severe  COPD.  Benefit  was  still  evident  after  24  weeks. 

Geographic  Variatiim  in  Long-Term  Oxygen  Therapy  in  Denmark: 
Factors  Related  to  .Vdherence  to  Guidelines  for  Long-Term  Oxygen 

Therapy— Ringbaek  TJ,  Lange  P.  Viskum  K.  Chest  2001:1 19(6):171 1- 
1716. 

Study  objectives:  To  evaluate  regional  differences  in  adherence  to  guide- 
lines for  long-term  oxygen  therapy  (LTOT)  in  Denm;u-k  and  to  determine 
factors  related  to  compliance  with  these  guidelines.  DESIGN:  Cross- 
sectional  study  and  analysis  of  a  nationwide  database  (Danish  Oxygen 
Register).  SETTING:  Denmark.  P.^TIENTS:  In  November  1994.  1.354 
COPD  patients  were  receiving  LTOT  in  Denmark.  Measurements  and 
results:  Among  16  counties,  the  prevalence  of  LTOT  for  COPD  varied 
from  14  to  53  per  100.000.  The  prevalence  was  highest  in  counties  where 
general  practitioners  (GPs)  were  prescribing  LTOT.  Adherence  to  na- 
tional guidelines  for  LTOT  was  found  in  34.4%  of  the  patients  for  the 
whole  of  Denmark  and  varied  regionally  IVcmti  14  to  63%.  Mean  com- 
pliance with  guidelines  was  5.3  (range.  2.9  to  9.1 1  times  as  likelv  if  the 
oxygen  was  prescribed  by  a  pulinonarv  department  compared  to  LTOT 
initiated  by  a  GP.  CONCLUSIONS:  Marked  geographic  variations  in 
compliance  with  LTOT  guidelines  are  present  even  in  a  small  country  as 
Denmark.  In  general,  the  adherence  to  the  guidelines  is  poor,  especially 
when  non-chest  physicians  prescribe  LTOT.  We  therefore  recommend 
that  local  and  national  thoracic  societies  together  with  health  organiza- 
tions responsible  for  treatment  should  play  a  more  forceful  role  in  im- 
plementing the  guidelines.  This  could  he  done  by  enhanced  educational 
efforts,  by  monitoring  of  adherence,  or  even  by  centralizing  the  prescrip- 
tion right  to  departments  with  pulmonary  physicians. 

Influenza  Pneumonia:  .A  Descriptive  Study — Oliveira  EC.  Marik  PE. 
Colice  G.  Chest  2(K)1 :1  19(61: 1717-1723. 
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OBJECTIVE:  To  describe  Ihc  clinical  Icaliires  ami  complications  of 
pationls  hospilali/cd  w  ilh  inlluoii/a  durinj;  the  iy')y-2(K)0  innuen/a  sea- 
son. MHTHODS:  We  reviewed  all  eases  of  patients  with  inlluen/a  ad- 
mitted to  a  large  metropolitan  rclciTal  hospital  durin};  the  iyW-200() 
season.  RESL'LTS:  Thirty-tue  adiill  patients  (1.^  men  and  20  women) 
tested  positive  lor  inlliien/a  A  by  direct  en/ynie  immunoassay.  A  four- 
told  to  sevenfold  increase  in  the  number  of  inlTuen/a  cases  was  ob.served 
over  previous  years.  Most  patients  had  serious  comorbid  illnesses  (88%), 
such  as  diabetes  and  chronic  respiratory  and  heart  disease.  Seventeen 
patients  developed  pneumonia;  these  patients  tended  to  be  older  (mean  ± 
SD.  63  ±  13  years  vs  51  ±  19  ye;irs.  respectively;  p  =  0.04)  and  had  a 
higher  incidence  of  chronic  lung  disease  (41%  vs  6%,  respectively;  p  = 
0.02)  than  the  patients  without  pneumonia.  .Shortness  of  breath  was  the 
only  symptom  that  distinguished  patients  with  pneumonia  from  those 
with  an  upper  respiratory  tract  illness  alone.  Antiviral  treatment  was 
begun  4  ±  3  days  from  initiation  of  symptoms  in  patients  with  pneumo- 
nia and  consisted  of  oseltamivir  (35.2%).  rimantadine  (5.8%),  or  a  com- 
bination of  both  ( 1 7.6% ).  Respiratory  and/or  blood  culture  results  were 
positive  in  five  patients  (29%),  Staphylococcus  aureus  was  isolated  in 
five  patients,  and  Streptococcus  pneumoniae  was  isolated  in  one  patient. 
Ten  of  the  patients  with  pneumonia  (58.8%)  were  admitted  to  the  ICU, 
and  5  patients  (29%)  died.  The  length  of  ICU  stay  and  mechanical  ven- 
tilation were  28  ±  26  days  and  21.5  ±  20.5  days,  respectively.  Death  in 
most  pneumonia  patients  was  attributed  to  respiratory  failure.  CONCLU- 
SION: The  recognized  number  of  hospital  admissions  for  influenza  in- 
creased fourfold  to  sevenfold  over  previous  years,  most  likely  due  to  the 
implementation  of  rapid  diagnostic  tests  for  influenza.  Patients  with  signs 
and  symptoms  of  influenza  and  shortness  of  breath  should  undergo  chest 
radiography.  Hospitalization  of  patients  with  influenza  pneumonia  oc- 
curred in  both  previously  healthy  and  immunocompromised  patients  and 
had  a  high  mortality.  S  aureus  was  the  most  common  bacterial  isolate  in 
patients  with  influenza  pneumonia.  Empiric  antibiotics  with  staphylococ- 
cal activity  should  be  used  pending  culture  results  in  patients  with  influ- 
enza pneumonia.  The  effectiveness  of  oseltamivir  and  rimantadine  in 
treating  patients  with  influenza  pneumonia  remains  to  he  determined. 

Strategies  Incorporating  Spiral  CT  for  the  Diagnosis  of  Acute  Pul- 
monary Embulisni:  A  Cost-Effectiveness  Analysis — Palerson  Dl. 
Schwartzman  K.  Chest  2001:1 19(6):1791-I800. 

OBJECTIVE:  To  assess  the  cost-effectiveness  of  spiral  CT  for  the  diag- 
nosis of  acute  pulmonary  embolism.  DESIGN:  Computer-based  cost- 
effectiveness  analysis.  PATIENTS:  Simulated  cohort  of  1.000  patients 
with  suspected  acute  pulmonary  embolism  (PE).  with  a  prevalence  of 
28.4%.  as  in  the  Prospective  Investigation  of  Pulmonary  Embolism  Di- 
agnosis study.  INTERVENTIONS:  Using  a  decision-analysis  model, 
seven  diagnostic  strategies  were  compared,  which  incorporated  combi- 
nations of  ventilation-perfusion  (V/Q)scans,  duplex  ultrasound  of  the 
legs,  spiral  CT,  and  conventional  pulmonary  angiography.  Measurements 
and  results:  Expected  survival  and  cost  (in  Canadian  dollars)  at  3  months 
were  estimated.  Four  of  the  strategies  yielded  poorer  survival  at  higher 
cost.  The  three  remaining  strategies  were  as  follows:  ( 1 )  V/Q  i  leg 
ultrasound  ±  spiral  CT,  with  an  expected  survival  of  953.4  per  1,000 
patients  and  a  cost  of  $1,391  per  patient:  (2)  V/Q  ±  leg  ultrasound  ± 
pulmonary  angiography  (the  "traditional"  algorithm),  with  an  expected 
survival  of  953.7  per  1,0(M)  patients  and  a  cost  of  $1,416  per  patient;  and 
(3)  spiral  CT  ±  leg  ultrasound,  with  an  expected  survival  of  958.2  per 
1 ,000  patients  and  a  co.st  of  $  1 ,75 1  per  patient.  The  traditional  algorithm 
was  then  excluded  by  extended  dominance.  The  cost  per  additional  life 
saved  was  $70,833  for  spiral  CT  i  leg  ultrasound  relative  to  V/Q  -  leg 
ultrasound  ±  spiral  CT.  CONCLUSIONS:  Spiral  CT  can  replace  pul- 
monary angiography  in  patients  with  nondiagnostic  V/Q  scan  and  neg- 
ative leg  ultrasound  findings.  This  approach  is  likely  as  effective  as-and 
possibly  less  expensive  Ihan-the  current  algorithm  for  diagnosis  of  acute 
PE.  When  spiral  CT  is  the  initial  diagnostic  test,  followed  by  leg  ultra- 


sound, expected  survival  improves  hut  costs  are  also  considerably  higher. 
These  findings  were  robust  to  variations  in  the  assumed  sensitivity  and 
specificity  of  spiral  CT. 

Treatment  Effects  on  Carbon  Dioxide  Retention  in  Patient.s  with 
Obstructive  Sleep  .\|)nea-llypopneu  .Syndrome — Han  F.  Chen  E.  Wei 
11.  lie  Q.  Ding  I).  Sliulil  KP.  Chest  201)1:1  I9(6);I8I4-I8I9. 

OBJECTIVES:  This  study  was  designed  to  examine  respiratory  control 
in  patients  with  ob.structive  sleep  apnea-hypopnea  syndrome  (OSAHS), 
with  or  without  CO,  retention.  METHODS:  We  recruited  10  body  mass 
index-matched,  apnea-hypopnea  index-matched,  age-matched,  and  lung 
function-matched  OSAHS  patients,  according  to  their  awake  P.^-o,-  Five 
patients  were  hypercapnic  (P„co,-  —  ^5  mm  Hg).  and  five  patients  were 
eucapnic.  Hypoxic  responses  (the  ratio  of  the  change  in  minute  ventila- 
tion AV|.  to  the  change  in  arterial  oxygen  saturation  (AS,,,,,|  and  the  ratio 
of  the  change  in  mouth  occlusion  pressure  over  the  first  100  ms  of 
inspiration  against  an  occluded  airway  |AP„  ,)  to  AS^„,)  and  hypercapnic 
responses  (AVp  /AP(-„,  ratio  and  APq  i/APfo,  ratio)  were  tested  during 
wakefulness  before  treatment  in  all  10  patients,  and  before  and  during 
treatment  (at  2.  4.  and  6  weeks)  with  pressure  support  in  the  hypercapnic 
group.  RESULTS:  Hypercapnic  patients  had  lower  mean  (±  SD)  AVp/ 
AS^o.  ratio  than  eucapnic  patients  (-0.17  ±  0.04  vs  -0.34  ±  0.04  L 
/min/%S^o,.  respectively),  lower  mean  AP„ /AS^o,  ratio  (-0.04  ±  0.02 
vs  -0.14  ±"  0.03  cm  H,0/7rS„o,-  respectively),  and  lower  AP„  J\?co. 
ratio  (0.23  ±  0.1  vs  0.49  ±  0."l  cm  H,0/mm  Hg.  respectively)  |p  < 
0.05].  After  receiving  noninvasive  ventilation  treatment,  the  hypercapnic 
and  hypoxic  responses  of  the  hypercapnic  patients  increased.  At  4  to  6 
weeks,  values  for  both  responses  had  increased  to  within  the  normal 
range  and  P.,c  ,1,  had  fallen  to  <  45  mm  Hg.  while  weight  was  unchanged. 
CONCLUSIONS:  Depressed  chemoresponsiveness  plays  a  role  that  is 
independent  of  obesity  in  the  development  of  CO,  retention  in  some 
OSAHS  patients,  and  it  may  be  a  respon.se  to  sleep-disordered  breathing. 

Underestimation  of  Nocturnal  Hypoxemia  due  to  Monitoring  Con- 
ditions in  Patients  with  COPD — Bnjkcr  F.  van  Den  Elshout  IJ.  Heijdra 
YF.  Folgering  HT.  Chest  2001:1 19(6):1820-1826. 

Study  objectives:  COPD  patients  run  a  risk  of  developing  nocturnal 
oxygen  desaturation.  When  evaluating  patients  with  nocturnal  hypox- 
emia, an  unfamiliar  hospital  environment  and  the  monitonng  equipment 
may  cause  sleep  disturbances.  It  was  hypothesized  that  increased  sleep 
disruption  will  lead  to  fewer  instances  of  desaturation  during  a  night  of 
monitoring.  DESlGN:The  following  forms  of  monitoring  were  evaluated 
prospectively  on  3  nights  for  each  patient:  oximetry  at  home;  polysom- 
nography (PSG)  at  home;  and  PSG  in  the  hospital.  SETTING:  Depart- 
ment of  Pulmonology.  Rijnstate  Hospital  Amhem.  The  Netherlands.  PA- 
TIENTS: Fourteen  stable  COPD  patients  (7  men;  median  age.  71.5  years; 
age  range.  59  to  SI  years;  FEV,.  32.5%  predicted;  reV,  range,  19  to 
70%  predicted)  participated  in  the  study.  All  subjects  had  significant 
instances  of  nocturnal  arterial  oxygen  desaturation.  Those  patients  with  a 
sleep-related  breathing  disorder  or  cardiac  failure  were  excluded  Ironi  the 
study.  Measurements  and  results:  The  mean  nocturnal  arterial  oxygen 
saturation  (S,,o,llevel  was  higher  during  PSG  monitoring  at  home  (89.7%: 
range,  77  to  93%)  than  during  oximetry  monitoring  (88.5%;  range,  80  to 
92%)  (p  <  0.025],  The  fraction  of  time  spent  in  hypoxemia  (ie,  S^o,  < 
90%)  was  lower  during  PSG  monitoring  at  home  (40.8%;  range.  5  to 
100%)  than  during  oximetry  monitoring  (59.9%;  range.  6  to  100%)  [p  < 
0.01 1.  Desaturation  time  (AS,,o,  >  4%)  was  lower  during  PSG  monitor- 
ing at  home  (22.1%;  range.  3  to  639;)  during  PSG  monitoring  at  home 
than  during  oximetry  monitoring  (50.4%;  range.  4  to  91%  )  (p  <  0.01 1.  A 
correction  lor  actual  sleep  during  PSG  monitoring  reduced  the  differ- 
ences between  PSG  monitoring  at  home  and  oximetry  monitoring,  al- 
though a  difference  in  the  desaturation  time  remained  (PSG  monitoring 
at  home,  31.9%  (range,  2  to  75%);  oximetry  monitoring,  50.4%  (range. 
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Abstracts 


4  to  9l'Xr|)  Ip  =  0.()4I  |.  A  CDinpariscm  of  sleep  architetiures  lor  niglils 
when  PSG  was  belni;  monitored  showed  a  higher  arousal  index  ni  the 
hospital  than  al  home  (PSG  monitoring  in  the  hospilal,  5.6  arousals  per 
hour  I  range.  2  to  16  arousals  per  hour);  PSG  monitoring  at  home,  2.5 
arousals  per  hour  [range.  1  to  6  arousals  per  hour|l  |p  ■  ().()2.'i|.  but  no 
differences  in  S,,,,  levels  were  found  between  PSG  monitoring  al  home 
and  PSG  monitoring  in  the  hospital.  CONCI.l'SION:  The  artifacts  due  lo 
sleep-monitoring  equipment  may  cause  an  underestimation  of  the  degree 
of  nocturnal  hypoxemia  in  COPD  patients.  The  addition  of  an  unfamiliar 
environment  causes  more  sleep  disruption,  but  this  does  not  affect  noc- 
turnal S,,,,,  levels  further. 

Row- A-l!oat  Phi'nonu'non:  Respiratory  Compensation  in  Advanced 
Ducheiine  Muscular  Dystrophy — '('asuma  F.  Kato  T.  Malsuoka  Y.  Koii- 
agaya  M.  Chest  2001;  1 19(6)11836 -1839. 

B.\CKGROUND:  "Row-a-boat"  phenomenon  (RBP)  is  a  spontaneous 
upper-body  movement  in  patients  with  advanced  Duchenne  muscular 
dystrophy  (DMD),  when  sitting  upright  supported  by  a  belt  around  the 
body  in  a  wheelchair.  However,  the  role  of  RBP  has  not  been  clarified. 
OBJECTIVES:  To  support  the  hypothesis  that  RBP  is  an  abnormal  pat- 
tern of  respiration  to  compensate  for  the  atrophied  respiratory  muscles  in 
advanced  DMD.  Patients  and  methods:  Age.  degree  of  ventilator  depen- 
dency, and  blood  gas  and  spirometry  values  of  12  patients  with  sponta- 
neous RBP  were  compared  to  those  of  8  patients  without  RBP.  All 
patients  w  ere  men,  and  all  exhibited  a  comparable  level  of  motor  function 
(unable  to  ambulate).  Spirometry  was  undertaken  with  an  ambulatory 
pneumotachograph  in  six  patients  with  RBP  in  two  conditions:  sitting 
with  RBP  and  sitting  without  RBP.  In  the  latter  condition,  because  a 
patient's  shoulders,  neck,  and  head  were  manually  restricted.  RBP  was 
prevented.  RESULTS:  We  found  that  the  patients  with  RBP  were  older 
(mean.  25.98  years  vs  19.84  years),  more  dependent  on  mechanical  ven- 
tilation (13.96  h/d  vs  4.31  h/d|.  and  had  lower  FVC  and  percentage  of 
FVC  (51 1.3  mL  vs  762.5  mL  and  13.37%  vs  20.1 1%.  respectively)  than 
those  without  RBP.  We  also  found  that  the  frequency  of  RBP  was  iden- 
tical with  tidal  breathing,  and  FVC  was  increased  by  50.8%  by  simply 
allowing  RBP.  CONCLUSION:  We  conclude  that  RBP  is  a  respiratory 
movement  to  compensate  for  the  atrophied  respiratory  muscles  in  ad- 
vanced DMD. 

Predictors  of  Outcome  for  Patients  with  COPD  Requiring  Invasive 
Mechanical  Ventilation— Nevins  ML,  Epstein  SK.  Chest  2001:1 19(6): 
1840-1X49. 

INTRODUCTION:  Accurate  outcomes  data  and  predictors  of  outcomes 
are  fundamental  to  the  effective  care  of  patients  with  COPD  and  in 
guiding  them  and  their  families  through  end-of-life  decisions.  DESIGN: 
We  conducted  a  retrospective  cohort  study  of  166  patients  using  pro- 
spectively gathered  data  in  patients  with  COPD  who  required  mechanical 
ventilation  for  acute  respiratory  failure  of  diverse  etiologies.  RESULTS: 
The  in-hospital  mortality  rate  for  the  entire  cohort  was  28%  but  fell  to 
12%  for  patients  with  a  COPD  exacerbation  and  without  a  comorbid 
illness.  Univariate  analysis  showed  a  higher  mortality  rate  among  those 
patients  who  required  >  72  h  of  mechanical  ventilation  (37%  vs  16%; 
p  <  O.OI).  those  without  previous  episodes  of  mechanical  ventilation 
(33%  vs  ll%;p  <  O.OI),  and  those  with  a  failed  extubation  attempt  (36% 
vs  7%;  p  =  0.0001).  With  multiple  logistical  regression,  higher  acute 
physiology  score  measured  6  h  after  the  onset  of  mechanical  ventilation, 
presence  of  malignancy,  presence  of  APACHE  (acute  physiology  and 
chronic  health  evaluation)  Il-associated  comorbidity,  and  the  need  for 
mechanical  ventilation  ^  72  h  were  independent  predictors  of  poor  out- 
come. CONCLUSIONS:  We  conclude  that  among  variables  available 
within  the  first  6  h  of  mechanical  ventilation,  the  presence  of  comorbidity 
and  a  measure  of  the  severity  of  the  acute  illness  are  predictors  of  in- 
hospital  monality  among  patients  with  COPD  and  acute  respiratory  fail- 


ure. The  occurrence  of  extubation  failure  or  the  need  for  mechanical 
ventilation  beyond  72  h  also  portends  a  worse  prognosis. 

Do  Itlood  Transfusions  Improve  Outcomes  Related  to  Mechanical 
\  enlilatioM?— Hchcrl  PC.  Bl.iichmaii  .VIA.  Cook  l)J.  Yelisir  E.  Wells  G. 
Marshall  J.  Schweit/er  1.  Chest  2001  ;II9(6):  18.50-1857. 

BACKGROUND:  Correcting  the  decrease  in  oxygen  delivery  from  ane- 
mia using  allogeneic  RBC  transfusions  has  been  hypothesized  to  help 
with  increased  oxygen  demands  during  weaning  from  mechanical  ven- 
tilation. However,  it  is  also  possible  that  transfusions  hinder  the  process 
because  RBCs  may  not  be  able  to  adequately  increase  oxygen  delivery. 
In  this  study,  we  determined  whether  a  liberal  RBC  transfusion  strategy 
improved  outcomes  related  to  mechanical  ventilation.  METHODS:  Seven 
hundred  thirteen  patients  receiving  mechanical  ventilation,  representing  a 
subgroup  of  patients  from  a  larger  trial,  were  randomized  to  either  a 
restrictive  transfusion  strategy,  receiving  allogeneic  RBC  transfusions  al 
a  hemoglobin  concentration  of  7.0  g/dL  (and  maintained  between  7.0 
g/dL  and  to  9.0  g/dL),  or  to  a  liberal  transfusion  strategy,  receiving  RBCs 
at  10.0  g/dL  (and  maintained  between  lO.O  g/dL  and  12.0  g/dL).  The 
larger  trial  was  designed  to  evaluate  transfusion  practice  rather  than 
weaning  per  se.  RESULTS:  Baseline  characteristics  in  the  restrictive- 
strategy  group  (n  =  357)  and  the  liberal-strategy  group  (n  =  356)  were 
comparable.  The  average  durations  of  mechanical  ventilation  were  8.3  ± 
8.1  days  and  8.3  ±  8.1  days  (95%  confidence  interval  |CI]  around  dif- 
ference. -  0.79  to  1.68;  p  =  0.48),  while  ventilator-free  days  were  17.5  ± 
10.9  days  and  16.1  ±  11.4  days  (95%  CI  around  difference,  -  3.07  to 
0.21;  p  =  0.09)  in  the  restrictive-strategy  group  vs  the  liberal-strategy 
group,  respectively.  Eighty-two  percent  of  the  patients  in  the  restrictive- 
strategy  group  were  considered  successfully  weaned  and  extubated  for  at 
least  24  h.  compared  to  78%  for  the  liberal-strategy  group  (p  =  0.19). 
The  relative  risk  (RR)  of  extubation  success  in  the  restrictive-strategy 
group  compared  to  the  liberal-strategy  group,  adjusted  for  the  confound- 
ing effects  of  age.  APACHE  (acute  physiology  and  chronic  health  eval- 
uation) II  .score,  and  comorbid  illness,  was  1.07  (95%  CI,  0.96  to  1.26; 
p  =  0.43).  The  adjusted  RR  of  extubation  success  associated  with  re- 
strictive transfusion  in  the  219  patients  who  received  mechanical  venti- 
lation for  >  7  days  was  I.l  (95%  CI,  0.84  to  1.45;  p  =  0.47).  CON- 
CLUSION: In  this  study,  there  was  no  evidence  that  a  liberal  RBC 
transfusion  strategy  decreased  the  duration  of  mechanical  ventilation  in  a 
heterogeneous  population  of  critically  ill  patients. 

The  Efficacy  of  Postoperative  Incentive  Spirometry  Is  Influenced  by 
the  Device-Specific  Imposed  Work  of  Breathing — Weindler  J,  Kiefer 
RT.  Chest  2()()1;1I9(6):I858-1864. 

Study  objectives:  The  study  evaluated  the  impact  of  the  additional  im- 
posed work  of  breathing  (WB.^p)  generated  by  two  different  spirometers 
on  postoperative  incentive  spirometry  performance  in  patients  at  high 
risk  and  moderate  risk  for  postoperative  pulmonary  complications  ( PPCs). 
.Additionally,  we  investigated  whether  maximal  inspiratory  pressure 
(P'm..»'  '''  ■!"  ^"isy  estimate  of  the  WB„„|,  imposed  by  incentive  spirom- 
eters. DESIGN:  Prospective,  randomized,  single-blind  clinical  trial.  SET- 
TING: ICU  of  a  university  hospital.  Interventions  and  measurements: 
Thirty  male  patients  were  assigned  to  a  group  at  high  risk  for  PPCs 
(group  A;  inspiratory  capacity  [IC].  q  1.6  L)  or  to  a  group  at  moderate 
risk  for  PPCs  (group  B;  IC,  1 .6  to  2.5  L)  after  upper-abdominal,  thoracic, 
or  two-cavity  surgery.  On  the  first  or  second  postoperative  day  WB„„p. 
IC.  and  PI„,;„  were  recorded  without  spirometers  (baseline)  and  during 
incentive  spirometry  with  the  Medifio  spirometer  (Medimex;  Hamburg, 
Germany)  (high  WB,,,,,,)  and  the  Coach  spirometer  (Kendall:  Neustadt. 
Germany)  (low  WB,,,,,,)  using  a  pneumotachograph.  In  group  .-X.  the 
baseline  and  the  ICs  for  both  spirometers  only  differed  slightly.  In  group 
B,  the  IC  was  significantly  reduced  for  the  Medifio  (p  <  0.05).  which 
imposed  a  WB,„     twice  as  high  as  the  Coach  (p  <  O.OI).  PI,„„  was 
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For  more  ideas  check  out  the  AARC's  Public  Relations  Tools  online  at 
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significantly  increased  for  both  the  Mcditln  and  the  Coach  (p  <  0.01 1. 
P',n.,v  "'"-  positively  correlated  with  WB„„,,  (r  =  O.X).  CONCLUSIONS: 
Incentive  spirometers  differ  considerably  in  their  additional  WB„„|,  with 
a  potential  impact  on  the  efficacy  of  postoperative  incentive  spirometry 
performance.  PI,„„,  might  be  an  easy  clinical  estimate  for  the  WB,,,,,, 
during  incentive  spirometry.  Incentive  spirometers  with  low  WB„„p  per- 
mit increased  maximal  sustained  inspiration  and,  thus,  enhanced  incen- 
tive spirometry  performance,  and.  therefore,  it  might  be  more  suitable  for 
use  in  postoperative  respiratory  care. 

.Auditory  Detection  of  Simulated  Crackles  in  Breath  Sounds — 

Ki\okawa  H.  Grecnhorg  M.  Shiroia  K.  I'asterkamp  II,  Chest  2001;!  19(6): 
1X8(1-1892. 

B.-\CKCiROL'ND:  Computeri/ed  analysis  of  breath  sounds  has  relied  on 
human  auditory  perception  as  the  reference  standard  for  identifying  crack- 
les. In  this  study,  we  tested  the  human  audibility  of  crackles  by  super- 
imposing anificial  clicks  on  recorded  breath  sounds  and  having  physi- 
cians listen  to  the  recordings  to  see  if  they  could  identify  the  crackles. 
OBJECTIVES:  To  establish  the  audibility  of  simulated  crackles  intro- 
duced in  breath  sounds  of  different  intensity,  to  study  the  effects  of 
crackle  characteristics  on  their  audibility,  and  to  investigate  crackle  de- 
tection within  and  between  obser\ers.  METHODS:  Fine,  medium,  and 
coarse  crackles  with  large  and  small  amplitude  were  synthesized  by 
computer  software.  Waveform  parameters  were  based  on  published  char- 
acteristics of  lung  sound  crackles.  The  amplitude  for  small  crackles  was 
defined  as  just  above  the  threshold  of  audibility  for  simulated  crackles 
inserted  in  sound  recorded  during  breath  hold.  Simulated  crackles  were 
then  superimposed  on  breath  sounds  recorded  at  0  L/s  (breath  hold),  1 
L/s,  and  2  L/s  airflow.  Five  physicians  listened  during  playback  on  two 
separate  occasions  to  determine  if  crackles  could  be  heard  and  to  calcu- 
late the  interobserver  and  intraobserver  variations.  RESULTS:  Failed 
detection  of  crackles  was  significantly  more  common  in  the  following 
conditions:  (I)  background  breath  sounds  had  higher  intensity  (2  L/s 
airflow  I  compared  to  lower  intensity  (1  L/s).  (2)  crackle  type  was  coarse 
or  medium  compared  to  fine,  and  (3)  crackle  amplitude  was  small  com- 
pared to  large.  Both  intraobserver  and  interobserver  agreements  were 
high  (k  >  0.6).  RELEVANCE:  The  validation  of  automated  techniques 
for  crackle  detection  in  lung  sound  analysis  should  not  rely  on  auscul- 
tation as  the  only  reference.  Detecfion  of  crackles  is  facilitated  when 
patients  take  slow,  deep  breaths  that  generate  little  breath  sounds. 

Talc  Preparations  Used  for  Fleurodesis  Vary  Markedly  from  One 
Preparation  to  .Another — Ferrer  J.  Vilkirino  MA,  Tura  JM.  Tra\eria  A, 
Light  RW.  Chest  20U1:1  19(6):  1901-1905. 

BACKGROUND:  Al  the  present  time,  talc  is  the  one  of  the  agents  most 
commonh  used  for  the  production  of  a  pleurodesis.  However,  there  have 
been  several  recent  reports  of  acute  pneumonitis  developing  after  the 
intrapleural  administration  of  talc.  The  incidence  of  pneumonitis  has 
varied  markedly  from  center  to  center.  OBJECTIVE:  To  compare  the 
physical  characteristics  of  talc  used  for  the  production  of  pleurodesis  in 
various  localities.  DESIGN:  Eight  talc  preparations  (four  from  the  United 
States,  and  one  each  from  Brazil,  France.  Spain,  and  Taiwan)  were  an- 
alyzed for  the  distribution  of  the  p;inicle  size  and  the  type  and  amount  of 
impurities.  MEASURE.MENTS:  The  physical  characteristics  of  the  talc 
specimens  were  determined  using  radiograph  diffraction  and  scanning 
electron  microscopy.  RESULTS:  The  mean  and  median  particle  size 
varied  by  more  than  a  factor  of  three  among  the  eight  different  talc 
preparations.  In  addition,  the  impurities  of  the  different  talc  preparations 
were  quite  varied.  CONCLUSIONS:  We  conclude  that  there  is  marked 
variation  in  the  physical  characteristics  of  the  talc  preparations  used 
intrapleurally  for  the  production  of  a  pleurodesis.  We  speculate  that 
ditlerent  incidences  of  acute  pneumonitis  at  various  centers  after  in- 


trapleural administration  of  talc  may  be  due  to  differences  in  the  physical 
characteristics  of  the  talc  preparations  used  for  pleurodesis. 

Do  AH  Patients  Require  Supplemental  Oxyjjen  During  Flexible  Bron- 
choscopy?—Jones  AM.  ODnscoll  R,  Chest  2001  ;1  19(6):  1906-1909, 

Study  objectives:  Some  respiratory  units  routinely  administer  supple- 
mental oxygen  to  all  patients  during  flexible  bronchoscopy,  but  other 
units  give  oxygen  only  to  those  who  desaturate  (arterial  oxygen  satura- 
tion [S^oj  ]•  <  90%).  We  performed  a  study  to  examine  both  the  require- 
ment for  supplemental  oxygen  and  the  effect  of  I.V.  midazolam  therapy 
on  oxygenation  during  flexible  bronchoscopy  for  patients  with  a  known 
FEV,.  DESIGN:  Data  on  the  S„„,  of  patients  during  flexible  bronchos- 
copy were  collected  prospectively  for  all  procedures  performed  in  our 
respiratory  unit  for  the  period  1992  to  1997.  RESULTS:  There  were 
1 ,05 1  flexible  bronchoscopy  procedures  performed  in  vk  hich  the  patient 
had  a  known  FEV,  and  was  not  receiving  supplemental  oxygen  before 
the  procedure.  Supplemental  oxygen  was  commenced  during  or  imme- 
diately after  the  procedure  in  151  cases  (14.4%),  while  a  further  101 
cases  (9.6%)  had  momentary  desaturation  (ie,  <  20  s)  not  requiring 
oxygen  therapy.  The  lower  the  FEV,,  the  greater  the  risk  of  significant 
desaturation  and  the  need  for  supplemental  oxygen  (p  <  0.0001)  (sup- 
plemental O,  therapy  was  administered  in  35%  of  cases  if  FEV,  <  1.0 
L,  in  14%  of  cases  if  FEV,  was  1.0  to  1.5  L.  and  in  7%  of  cases  if 
FEV  I  >  1.5  L).  The  use  of  low-to-moderate  doses  of  midazolam  as 
sedation  did  not  affect  the  probability  of  the  occurrence  of  significant 
desaturation  (p  =  0.204).  CONCLUSIONS:  This  study  supports  guide- 
lines that  suggest  that  all  patients  should  be  monitored  by  pulse  oximetry 
during  flexible  bronchoscopy.  Desaturation  may  occur  at  any  niV,  level 
even  without  sedation.  The  majority  of  our  patients  did  not  require  routine 
oxygen  supplementation,  especially  the  group  with  an  FEV,  above  I  L. 

Successful  Bronchoscopic  Placement  of  Tracheobronchial  Stents 
Without  Fluoroscopy— Berth  F.  Becker  HD.  LoCicero  J  3rd,  Thurer  R, 
Ernst  A.  Chest  2001:1 19(6):19I0-I912. 

BACKGROUND:  Tracheobronchial  stenting  is  performed  increasingly 
often.  Fluoroscopic  control,  which  leads  to  significant  radiation  exposure 
for  patients  and  staff,  is  recommended  for  the  placement  of  metal  stents. 
METHODS:  All  consecutive  patients  referred  to  two  airway  centers  in 
need  of  airway  stenting  who  received  stents  (Ultraflex;  Boston  Scientific. 
Natick.  MA)  underwent  placement  using  endoscopic  guidance  only.  All 
data  were  collected  in  an  ongoing  continuous  database.  RESULTS:  One 
hundred  stents  were  placed  in  96  patients  for  central  airway  obstruction, 
and  the  data  were  reviewed.  Stents  were  placed  in  all  locations  within  the 
central  airways  for  a  variety  of  indications  but  mainly  for  malignant 
ob.struction.  No  complications  occurred,  and  all  stents  were  placed  sat- 
isfactorily. CONCLUSION:  At  centers  with  dedicated  airway  teams, 
Ultraflex  stents  can  be  quickly  and  safely  inserted  without  the  need  for 
fluoroscopy.  This  saves  radiation  exposure  to  patients  and  to  staff  and 
may  lead  to  a  more  cost-effecti\e  procedure. 

Status  Asthmaticus  in  Children:  .A  Review — Werner  H.A.  Chest  2001: 
ll9(6):l91.Viy29. 

.About  10%  of  American  children  have  asthma,  and  its  prevalence,  mor- 
bidity, and  mortality  have  been  increasing.  Asthma  is  an  inflammatory 
disease  with  edema,  bronchial  constriction,  and  mucous  plugging.  Status 
asthmaticus  in  children  requires  aggressive  treatment  with  beta-agonists, 
anticholinergics,  and  corticosteroids.  Intubation  and  mechanical  ventila- 
tion should  be  avoided  if  at  all  possible,  as  the  underlying  dynamic 
hyperinflation  will  worsen  with  positive-pressure  ventilation.  If  mechan- 
ical ventilation  becomes  necessary,  controlled  hypoventilation  with  low 
tidal  volume  and  long  expiratory  time  may  lessen  the  risk  of  barotrauma 
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and  hypotension.  Unusual  and  nonestablished  therapies  for  severe  asthma 
are  discussed. 

Motivating  Factors  in  Futile  Clinical  Interventions — Rivera  S.  Kim 
D.  Garone  S.  Morgenstem  L.  Mohsenifar  Z.  Chest  2001  ;1 19(6):  1944- 
1947. 

With  modem  medical  technology,  it  is  now  possible  to  sustain  life  for 
prolonged  periods  in  critically  ill  patients,  even  when  there  is  no  reason- 
able hope  of  improvement  or  achieving  the  goals  of  therapy.  Such  futile 
and  medically  inappropriate  interventions  may  violate  both  the  ethical 
and  medical  precepts  generally  accepted  by  patients,  families,  and  phy- 
sicians. In  this  study,  we  sought  to  determine  who  was  primarily  respon- 
sible for  such  interventions,  the  nature  of  their  motivation,  and  the  role  of 
a  timely  bioelhical  consultation.  In  a  retrospective  review,  we  identitled 
100  patients  of  .^31  bioelhical  consultations  who  had  futile  or  medically 
inappropriate  therapy.  The  average  age  of  patients  was  73.5  ±  32  years 
(mean  ±  2  SD)  with  57%  being  male.  Fifty-seven  percent  of  the  patients 
were  admitted  to  the  hospital  with  a  degenerative  disorder.  21%  with  an 
innammatory  disorder,  and  16%  with  a  neoplastic  disorder.  The  family 
was  responsible  for  futile  treatment  in  62%  of  cases,  the  physician  in 
37%  of  cases,  and  a  conservator  in  one  case.  Unreasonable  expectation 
for  improvement  was  the  most  common  underiying  factor.  Family  dissent 
was  involved  in  7  of  62  cases  moti\ated  by  family,  but  never  when 
physicians  were  primarily  responsible.  Liability  issues  motivated  physi- 
cians in  1 2  of  37  cases  where  they  were  responsible  but  in  only  I  of  62 
cases  when  the  family  was  (chi"  5  degrees  of  freedom  =  26.7,  p  < 
0.001).  When  the  bioethics  consultation  resulted  in  cessation  of  the  ther- 
apy, patients  died  in  a  median  of  2  days  as  opposed  to  16  days  if  therapy 
continued  (p  <  0.(K)l ). 

Short-Ttrni  and  Lone- Term  Outcomes  After  Bilateral  I.uu);  \'(>lunie 
Keduction  .Sur;;er):   Prediction  l).\   (Juantilati\e  Vi — 1  lahcrt>    KR. 


Kazerooni  EA.  Cunis  JL.  lannettoni  M.  Lange  L.  Schork  MA.  Martinez 
FJ.  Chest  200l;l  I9(5):L\^7-I346. 

OBJECTIVES:  To  evaluate  selection  criteria  and  duration  of  benefit  for 
patients  undergoing  lung  volume  reduction  surgery  (LVRS).  METH- 
ODS: Eighty-nine  consecutive  patients  with  se\ere  emphysema  who  un- 
derwent bilateral  LVRS  were  prospectively  followed  up  for  up  to  3  years. 
Patients  underwent  preoperative  pulmonary  function  testing.  6-min  walk, 
chest  CT.  and  answered  a  baseline  dyspnea  questionnaire.  CT  scans  in  65 
patients  were  analyzed  for  emphysema  extent  and  distribution  using  the 
percentage  of  emphysema  in  the  lung,  percentage  of  normal  lower  lung, 
and  the  CT  emphysema  ratio  (CTR.  an  index  of  the  craniocaudal  distri- 
bution of  emphysema).  All  patients  underwent  at  least  6  weeks  of  pul- 
monary rehabilitation  prior  to  surgery.  Outcome  measures  were  FEV, 
6-min  walk  distance,  and  transitional  dyspnea  index  (TDD.  RESULTS: 
Compared  to  baseline.  FEV,  was  significantly  increased  at  3.  6.  12.  18. 
24.  and  36  months  after  surgery  (p  :s0.008).  The  6-min  walk  distance 
increased  from  871  feet  (baseline)  to  I.I  10  feet  (3  months).  1.214  feet  (6 
months).  1.326  feet  ( 12  months).  1.342  feet  ( 18  months).  1.371  feet  (24 
months),  and  1.390  feet  (36  months)  after  surgery.  Despite  a  decline  in 
FEV|Over  time.  6-min  walk  distance  was  preserved.  Dyspnea  as  mea- 
sured by  TDI  improved  at  3.  6.  12.  18.  24.  and  36  months  after  surgery. 
A  high  CTR  was  the  best  predictor  of  a  1 2%  increase  over  baseline  and 
an  absolute  increase  of  2(X)  niL  in  FEV,.  although  with  a  low  area  under 
the  receiver  operating  characteristic  curve.  In  addition,  the  sensitivity  and 
negative  predictive  value  of  the  CTR  were  limited.  No  radiographic  or 
physiologic  predictor  was  able  to  consistently  predict  a  successful  in- 
crease in  walk  distance  or  TDI.  CONCLUSION:  LVRS  improves  pul- 
monary function.  decrea.ses  dyspnea,  and  enhances  exercise  capacity  in 
many  patients  with  severe  emphysema,  although  improvement  wanes  36 
months  after  surgery. 
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Bupropion  for  Smoking  Cessation:  Predictors  or  Successful  Out- 
come—Dale LC.  Glover  ED,  Sachs  DP,  Schrocder  DR.  Otiord  KP. 
Croghan  IT.  Hun  RD.  Chest  2001:1 19(5):1357-1364. 

OBJECTIVES:  To  idenlltv  predictors  of  smoking  abstinence  al  the  end 
of  medication  use  that  could  assist  In  the  optimal  use  of  a  sustained- 
release  (SRi  form  of  bupmpion  for  treating  cigarette  smokers.  DESIGN: 
A  douhle-bllnd.  placebo-controlled,  dose-response  trial.  SETTING:  Mul- 
ticenter  (three  sites)  study  conducted  in  the  United  STATES:  PARTIC- 
IPANTS: Six  hundred  fifteen  healthy  men  and  women  (a  18  years  of 
age)  who  were  smoking  >  \5  cigarettes  per  day  and  who  were  motivated 
to  stop  smoking.  INTERVENTION:  Random  assignment  of  patients  to 
placebo  or  SR  bupropion  treatment,  100,  150,  or  .100  mg/d.  for  7  weeks 
(total  duration  of  study  was  52  weeks:  7  weeks  of  treatment  and  45  weeks 
of  follow-up).  Measurements  and  results:  Logistic  regression  was  used  to 
Identify  predictors  of  abstinence  at  the  end  of  the  medication  phase. 
Univariate  predictors  included  the  following:  bupropion  dose  (p  <  0.001 ); 
older  age  (p  =  0.024);  lower  number  of  cigarettes  smoked  per  day  (cpd) 
(p  <  0.00 1 );  lower  Fagerstrom  Tolerance  Questionnaire  score  (p  =  0.01 1 ); 
longest  time  previously  abstinent  that  was  <  24  h  or  >  4  weeks  (p  < 
0.001 );  absence  of  other  smokers  in  the  household  (p  =  0.021);  greater 
number  of  previous  stop  attempts  (p  =  0.019);  and  study  site  (p  = 
0.004).  Multivariate  predictors  of  abstinence  al  the  end  of  the  medication 
phase  were  the  following:  higher  bupropion  dose  (p  <  0.001):  lower 
number  of  cpd  (p  <  0.001);  longest  time  previously  abstinent  from 
smoking  (p  =  0.002);  male  gender  (p  =  0.014);  and  study  site  (p  = 
0.021 ).  CONCLUSION:  Bupropion  SR  therapy  was  effective  In  treating 
cigarette  smokers  independently  of  all  other  characteristics  studied.  Lower 
smoking  rate,  brief  periods  (ie,  <  24  h)  or  long  periods  (ie,  >  4  weeks) 
of  abstinence  with  previous  attempts  to  stop  smoking,  and  male  gender 
were  predictive  of  better  outcomes,  independent  of  the  dose  of  bupropion 
that  was  used. 

Smoking  Characteristics:  DifTerences  in  Attitudes  and  Dependence 
Between  Healthy  Smokers  and  Smokers  with  COPD — Jimenez-Rui/ 
CA.  Masa  F.  Miravitlles  M.  Gabriel  R.  Viejo  JL,  Vlllasante  C,  Sobradillo 
V.  Chest  2001:1 19(5):  136.5-1 370. 

OBJECTIVE:  To  ascertain  the  differences  in  smoking  characteristics 
between  a  group  of  smokers  with  COPD  and  another  group  of  healthy 
smokers,  both  of  which  were  identified  In  a  population-based  epidemi- 
ologic study.  Design  and  participants:  This  Is  an  epidemiologic,  multi- 
center,  population-based  study  conducted  In  seven  areas  of  SPAIN:  A 
total  of  4,035  Individuals,  men  and  women  aged  40  to  69  years,  who  were 
selected  randomly  from  a  target  population  of  236,412  subjects,  partic- 
ipated In  the  study.  INTERVENTIONS:  Eligible  subjects  answered  the 
European  Commission  for  Steel  and  Coal  questionnaire.  SpiromeUy  was 
performed  followed  by  a  bronchodilator  test  when  bronchial  obstruction 
was  present.  The  Fagerstrom  questionnaire  was  used  for  study  of  the 
degree  of  physical  nicotine  dependence,  and  the  Prochazka  model  was 
followed  for  analysis  of  the  smoking  cessation  phase.  RESULTS:  Of 
1.023  active  smokers,  153  (15%)  met  the  criteria  for  COPD.  Smokers 
with  COPD  were  more  frequently  men  (odds  ratio  |ORl.  2.18;  95'7( 
confidence  Interval  |CI],  1.21  to  3.95).  were  a  46  years  of  age  (OR,  1.97; 
959'r  CI,  1 . 1 8  to  3.3 1 ).  had  a  lower  educational  level  (OR,  1 .96;  95%  CI, 
1 .23  to  3. 14).  and  had  smoked  >  30  pack-years  (OR,  3.70:  95%  CI,  2.42 
to  5.65).  Smokers  with  COPD  showed  a  higher  dependence  on  nicotine 
than  healthy  smokers  (mean  |±  SD]  Fagerstrom  test  score,  4.77  ±  2.45 
vs3.15  ±  2.38,  respectively;  p  <  0.001  land  higher  concentrations  of  CO 
in  exhaled  air  (mean  concentration.  19.7  ±  16.3  vs  15.4  ±  12.1  ppm, 
respectively;  p  <  O.(KX)l).  Thiny-four  percent  of  smokers  with  COPD 
and  38.5%  of  smokers  without  COPD  had  never  tried  to  stop  smoking. 
CONCLUSIONS;  Smokers  with  COPD  have  higher  tobacco  consump- 
tion, higher  dependence  on  nicotine,  and  higher  concentrations  of  CO  In 
exhaled  air,  suggesting  a  different  pattern  of  cigarette  smoking.  Cases  of 


COPD  among  smokers  predominate  In  men  and  In  Indls  iduals  with  lower 
educational  levels.  A  significant  proportion  of  smokers  have  never  tried 
to  stop  smoking;  thus,  advice  on  cessation  should  be  reinforced  in  both 
groups  of  smokers. 

Noninvasive  Mechanical  \enlilatinn  Intproves  Endurance  Perfor- 
mance in  Patients  with  Chronic  Respirator)  I' allure  Due  to  I  horacic 
Kestricliun — Schonhofer  B.  Wallslein  S.  WIese  C.  Kohler  D.  Chest 
2001:1 19i5):1371-1378. 

OBJECTIVE:  Treatment  with  noninvasive  mechanical  ventilation  (NMV) 
alleviates  hypoventilation  and  Improves  gas  exchange  in  patients  with 
chronic  respiratory  failure  (CRF)  due  (o  thoracic  restriction.  However, 
little  Is  known  about  the  effects  of  NMV  on  respiratory  and  peripheral 
muscle  endurance.  DESIGN:  Prospective  ca.se-control  study.  SUBJECTS; 
Ten  patients  in  clinically  stable  condition  (age.  53.5  ±  8.2  years  (mean  ± 
SD|)  with  mlld-to-moderate  CRF  due  to  thoracic  restriction  (P, ,,,  be- 
tween 45  mm  Hg  and  55  mm  Hg)  were  treated  with  NMV  during  the 
night  for  3  months.  Ten  matched  patients  (age.  52.2  ±  9.5  years)  receiv- 
ing 3  months  of  normal  care  without  NMV  served  as  a  control  group. 
Intervention  and  measurements:  After  a  3-day  period  of  familiarisation 
with  the  endurance  tests,  all  patients  pert'ormed  a  baseline  preinlervention 
inspiratory  threshold  loading  test,  cycle  ergometer  test,  and  shuttle  walk- 
ing test  on  the  same  day.  The  endurance  tests  were  then  repeated  fol- 
lowing the  3-month  intervention  period.  RESULTS:  NMV  was  used  on 
average  for  7.1  i  0.9  h/d  during  the  3-month  period.  There  was  a  sig- 
nificant improvement  in  endurance  time  (p  <  0.0001)  in  all  three  endur- 
ance tests  in  the  NMV  group  compared  with  the  control  group.  In  the 
NMV  group,  endurance  time  increa.sed  by  278  ±  2697r  during  the  in- 
spiratory threshold  loading  test,  by  176  ±  159%  during  the  cycle  er- 
gometer test,  and  by  32  ±  22%  during  the  shuttle  walking  test.  Signif- 
icant improvements  (p  <  0.01)  in  both  P„,  and  P^o,  were  also  observed 
in  the  NMV  group  but  not  in  the  control  group.  CONCLUSIONS:  Three 
months  of  treatment  with  NMV  Increases  both  respiratory  and  peripheral 
muscle  endurance  in  patients  u  ith  CRF  due  to  thoracic  restriction. 

Is  It  Safe  for  Patients  with  Chronic  Hypercapnic  Respirator)  Failure 
Undergoing  Home  Noninvasive  Ventilation  to  Discontinue  Ventila- 
tion Briefly?— Karakun  S,  Fanfulla  F.  Nava  S.  Chest  2001  ;l  19(5): 1 379- 
1 386. 

Study  objectives:  A  brief  discontinuation  (<  1  week)  of  long-term  ven- 
tilation may  be  necessary  In  patients  who  are  not  totally  ventilator-de- 
pendent in  cases  of  technical  problems,  intolerable  nasal  irritation,  upper 
airway  congestion,  or  travel.  We  examined  the  Incidence,  timing,  and 
causes  of  possible  clinical  deterioration  after  a  brief  withdrawal  of  ven- 
tilation in  patients  with  chronic  respiratory  failure  (CRF)  who  were  well- 
established  on  long-term  noninvasive  mechanical  ventilation  (NIMV). 
Study  design:  Prospective  clinical  study.  PATIENTS:  Eleven  Inpatients 
In  clinically  stable  condition  (COPD.  6  patients;  and  restrictive  thoracic 
disease  [RTD|.  5  patients)  who  had  severe  CRF  (P^ro.-  >  50  mm  Hg) 
and  had  been  receuing  NIMV  for  (mean  *  SD)  19.3  -  5.3  months  were 
enrolled.  Interventions  and  measurements:  .Arterial  blood  gas  (.ABG)  lev- 
els, maximal  Inspiratory  pressure  (PI,,,^^).  breathing  pattern,  dyspnea  rat- 
ing, and  life  symptoms  (measured  by  a  questionnaire)  were  recorded 
dally  after  NIMV  withdrawal  for  6  days  or  until  the  patients  showed 
clinical  and/or  ABC  level  deterioration.  Pulinonary  function  tests  were 
performed  and  neuromuscular  drive  was  measured  at  the  beginning  and 
the  end  of  the  study.  RESULTS:  Five  of  the  1 1  patients  (45.4%  )  |C()PD. 
3  patients;  and  RTD.  2  patients]  were  reconnected  to  a  ventilator  bclore 
the  scheduled  time  because  of  ABG  level  deterioration.  Despite  these 
changes,  none  of  the  patients  reported  severe  worsening  of  symptoms  or 
other  medical  comphcations.  The  patients  whose  ABG  levels  worsened 
had  statistically  significant  decreases  In  tidal  \olume  and  Pl,,,.,^.  suggest- 
ing that  the  development  of  alveolar  hypoventilation  was  related  to  re- 
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spiralory  muscle  «c:ikncss.  CONCLUSIONS:  A  lirlcriliMiinliruialicMi  ol 
NIMV  in  pallonis  who  were  alTected  by  chronic  hypcrcapnic  respiratory 
failure  and  were  well-eslablisheil  on  NIMV  is  associalecl  wilh  a  relatively 
high  incidence  ol  ABG  level  worsening  due  to  the  development  ol  al- 
veolar hypoventilation.  It  NIMV  must  be  brielly  interrupted  lor  clinical 
reasons,  the  patient  should  he  monitored  closely  lor  abrupt  worsening, 
and  prompt  teclinical  inlervenlion  should  be  provided  if  a  ventilator  fails. 

I  nri'lialiility  of  Auldiiiatic  .Scoiiii;;  of  MKSAM  4  in  ,\ssessing  Pa- 
tienl.s  with  Complicalud  Ohslriiclive  Sleep  Apnea  Synclronu' — Cir- 
ignotta  I-,  Mondini  S.  Cierardi  R.  Mosiacci  B,  Saiicisi  I:.  Chest  2(X)I; 
l|yt.S):l387-I.W:. 

BACKCiROUND:  Portable  dev  ices  are  used  for  unattended  recording  of 
patients  with  suspected  obstructive  sleep  apnea  syndrome  (OSAS).  The 
MFSAM  4  (M.AP;  Marlinsried.  Germany)  is  a  computerized  ambulatory 
polysomnographic  systciii  that  records  four  parameters:  breathing  noise, 
heart  rate,  arterial  oxygen  saturation  (S,;,,),  and  body  position.  Design 
and  method:  We  evaluated  the  reliability  of  the  oxygen  desaturation 
index  (ODII  automatically  calculated  by  the  MESAM  4  device  in  eval- 
uating patients  with  "coniplicated"'  OSAS.  These  patients  present  S.,o, 
drops  due  to  apneas  associated  with  a  fall  in  baseline  S,,,,,  during  sleep, 
as  occurs  in  the  "overiap  syndrome."  Ten  patients  with  complicated 
OSAS  underwent  nocturnal  MHSAM  4  recordings,  and  we  compared  the 
visual  and  automatic  scorings  of  the  ODI.  RESULTS:  The  ODl  obtained 
with  visual  scoring  was  significantly  higher  than  ODI  automatically  cal- 
culated by  the  MESAM  4  in  all  patients.  In  some  patients,  this  difference 
was  so  significant  that  it  could  bias  clinical  judgment  of  OSAS  severity. 
We  demonstrated  that  the  system  did  not  identify  those  desaturation 
events  that  were  superimposed  on  a  fall  in  baseline  S,,,,,.  The  error 
depends  on  the  algorithm  by  which  the  device  recognizes  the  desaturation 
events  and  calculates  the  baseline  S  ,„,.  CONCLUSION:  Automatic  anal- 
ysis of  MESAM  4  recordings  may  be  misleading  in  evaluating  OSAS 
patients  who  have  a  fall  in  baseline  S,,,,  during  sleep.  In  this  case,  visual 
scoring  performed  by  a  trained  polysoninographer  is  recommended. 

Sleep-Related  Kreathin;:  Disorders  in  .Adolescents  Aged  12  to  16 
Years:  Clinical  and  Polygraphic  Findings — Sanchez-Armengol  A,  Fu- 
enles-Pradera  MA,  Capote-Gil  E,  Garcia-Diaz  E,  Cano-Gomez  S.  Car- 
mona-Bernal  C,  Castillo-Gomez  J.  Chest  2001:1  I9(S):1343-I400. 

Study  objectives:  To  determine  the  frequency,  symptoms,  and  polygraphic 
features  of  sleep-related  breathing  disorders  (SRBD)  in  adolescents  aged 
12  to  16  years.  DESIGN:  Cro.ss-sectional  study.  SETTING:  Randomly 
selected  secondary  schools  in  the  city  of  Seville.  SPAIN:  PARTICI- 
PANTS: A  general  population  sample  of  adolescents  (n  =  101;  mean  [± 
SD]  age,  \X2  ±  0,8  years).  INTERVENTIONS:  An  82-item  question- 
naire regarding  anthropometric  data  and  nocturnal  and  daytime  symp- 
toms suggestive  of  SRBD  was  administered.  Symptoms  were  evaluated 
according  to  a  4-point  frequency  scale.  Snorers  answered  "sometimes"  or 
"often"  in  the  question  abtmt  slurring,  and  nonsnorers  answered  "never" 
or  "rarely."  .»\ll  subjects  underwent  an  overnight  cardiorespiratory  polyg- 
raphy  at  home.  RESULTS:  Twenty-nine  percent  of  the  subjects  were 
snorers.  Excessive  daytime  sleepiness  was  present  in  149;^  of  subjects, 
and  sleep  apnea  was  present  in  3%,  Polygraphy  showed  a  respiratory 
disturbance  index  a  lOin  18  subjects  (17,8%).  but  concurrent  symptoms 
highly  suggestive  of  SRBD  were  found  in  only  2  subjects  ( 1 .9%).  Snorers 
had  higher  waisi-to-hip  ratios  and  a  higher  frequency  of  witnessed  apnea 
or  labored  breathing  as  well  as  higher  values  of  respiratory  events  as 
compared  w  ilh  nonsnorers.  However,  oximetry  data  were  sin)ilar  in  both 
groups.  CONCLUSIONS:  In  a  nonselected  group  of  adolescents  aged  12 
to  16  years,  the  frequency  of  symptoms  potentially  associated  with  SRBD 
was  similar  to  that  reported  for  younger  children.  Snoring  was  associated 
with  a  higher  occurrence  of  other  niKturnal  symptoms,  a  more  central 
pattern  of  body  fat  distribution,  and  a  higher  respiratory  disturbance 


index  as  compared  wilh  nonsnorers.  Although  polygraphic  abnormalities 
were  mild,  two  ca.ses  of  probable  SRHD  were  found  with  a  prevalence 
rate  of  1,9%. 

Expiratory  ilovt  Limitation  and  Orthopnea  in  Massivel.v  Obese  Sub- 
jects— Eerretti  A,  Giampiccolo  P,  Cavalli  A,  Milic-Emili  J,  Tantucci  C, 
Chest  2001:1  iyi5):l40l-l40S. 

BACKGROUND:  Morbidly  obese  subjects,  who  often  complain  about 
breathlessness  when  lying  down,  breathe  at  low  lung  volume  with  a 
reduced  expiratory  reserve  volume  lERVl.  Therefore,  during  tidal  breath- 
ing the  expiratory  How  reserve  is  decreased,  promoting  expiratory  How 
limitation  (EEL),  which  is  more  likely  to  occur  in  the  supine  position, 
when  the  relaxation  volume  of  the  respiratory  system,  and  hence  the 
functional  residual  capacity  (FRC).  decrease  because  of  the  gravitational 
effect  of  the  abdominal  contents.  PURPOSE:  The  aim  of  the  study  was 
to  assess  EEL  and  orthopnea  in  massively  obese  subjects  and  to  evaluate 
whether  orthopnea  was  associated  with  the  development  of  supine  EFL. 
METHODS:  In  46  healthy  obese  .subjects  (18  men)  with  a  mean  ( ±  SD) 
age  of  44  ±  II  years  and  a  mean  body  mass  index  (BMIl  of  51  ±  9 
kg/m~.  we  asses,sed  EEL  in  both  the  seated  and  the  supine  positions  by 
the  negative  expiratory  pressure  method  and  assessed  postural  changes  in 
FRC  by  measuring  the  variations  in  the  inspiratory  capacity  (IC)  with 
recumbency.  Simultaneously,  dyspnea  was  evaluated  in  either  position 
using  the  Borg  scale  dyspnea  index  (BSDI)  to  determine  the  presence  of 
orthopnea,  which  was  defined  as  any  increase  of  the  BSDI  in  the  supine 
position,  RESULTS:  Partial  EFL  was  detected  in  22%  and  59%,  respec- 
tively, of  the  overall  population  in  seated  and  supine  position.  The  mean 
increase  in  the  supine  IC  amounted  to  120  ±  200  mL  (4.1  ±  6.4%), 
indicating  a  limited  decrease  in  FRC  with  recumbency  in  the.se  subjects. 
Orthopnea,  although  mild  (mean  BSDI,  1,7  ±  1,3),  was  claimed  by  20 
subjects,  and  in  15  of  them  EFL  occurred  or  worsened  in  the  supine 
position.  Orthopnea  was  associated  with  lower  values  of  seated  ERV 
(p  <  0.05)  and  was  marginally  related  to  supine  EFL  values  (p  =  0.07). 
No  significant  effect  of  age,  BMI.  obstructive  sleep  apnea-hypopnea 
syndrome,  FEV,.  and  forced  expiratory  flow  at  75%  of  vital  capacity  was 
found  on  either  orthopnea  or  EFL.  CONCLUSION:  In  morbidly  obese 
subjects,  EFL  and  dyspnea  frequently  occur  with  the  subject  in  the  supine 
position,  and  both  supine  EFL  and  low-seated  ERV  values  are  related  to 
orthopnea,  suggesting  that  dynamic  pulmonary  hyperinflation  and  intrin- 
sic positive  end-expiratory  pressure  may  be  partly  responsible  for  or- 
thopnea in  massively  obese  subjects. 

Risk  Factors  for  Prophylaxis  Failure  in  Patients  Receiving  Aerosol 
Pentamidine  lor  t'neumocystis  carinii  Pneumonia  Prophylaxis — W'ei 
CC.  Gardner  S.  Rachlis  A.  Pack  LL,  Chan  CK.  Chest  2001:1  I9(5):I427- 

1433. 

OBJECTIVE:  The  purposes  of  this  study  were  ( 1 )  to  determine  the 
incidence  of  prophylaxis  failure  in  HIV-infected  patients  receiv  ing  aero- 
sol pentamidine  lAP)  for  Pneumocystis  carinii  pneumonia  iPCP)  pro- 
phylaxis, and  (2)  to  identify  risk  factors  for  PCP  prophylaxis  failure. 
.Setting  and  design:  In  Ontario.  Canada.  .W  has  been  made  available  for 
outpatient  PCP  prophylaxis  through  a  centralized  government  program, 
the  Ontario  Drug  Distribution  and  Monitoring  PROGRAM:  Data  from 
this  administrative  observational  database  were  extracted  for  2.227  pa- 
tients who  received  AP  between  May  1989  and  December  1998.  Out- 
come measurements:  The  incidence  of  breakthrough  PCP  (BPCP)  was 
calculated  from  the  database.  .\  Cox  regression  model  with  time-varying 
covariates  was  created  to  examine  factors  assiK'iated  with  BPCP.  The 
follow-up  time  was  divided  into  three  eras:  1989  to  1991.  1992  to  1994, 
and  1995  to  1998.  These  eras  were  meant  to  reflect  major  changes  in 
antirelroviral  medication  regimens.  RESULTS:  The  overall  risk  of  BPCP 
was  16,2%  over  a  mean  follow-up  of  1,67  years.  The  overall  BPCP  rate 
was  9.7/100  patient-years,  with  rates  of  8.8/100.  13.1/100.  and  6..3/I00 
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Abstracts 


patient-years  in  each  of  the  three  treatment  eras.  In  the  multivariate 
analysis,  significant  risk  factors  for  prophylaxis  failure  were  low  CD4 
count,  previous  diagnosis  of  PCP,  history  of  AlDS-dctlning  conditions 
other  than  PCP,  and  antirelroviral  treatmenl  era  defined  above.  CON- 
CLUSION: The  overall  rale  of  PCP  prophylaxi'.  failure  has  decreased 
significantly  after  ]W5.  coincident  with  Ihe  era  of  highly  active  antirel- 
roviral therapies.  Initiation  of  PCP  prophylaxis  remains  necessary  in 
patients  with  risk  factors. 

Efficacy  of  IV  Theophylline  in  Children  with  Severe  Status  Asth- 
maticus — Ream  RS.  Loflis  LL,  Albcrs  GM.  Becker  BA.  Lynch  RE. 
Mink  RB.  Chest  200l;l  19(5):1480-I488. 

Study  objective:  To  determine  whether  adding  IV  theophylline  to  an 
aggressive  regimen  of  inhaled  and  IV  beta-agonists,  inhaled  ipratropium, 
and  IV  niethylprednisolonc  would  enhance  the  recovery  of  children  with 
severe  status  asthmaticus  admitted  to  the  pediatric  ICU  (PICU).  DE- 
SIGN: A  prospective,  randomi/ed.  controlled  trial.  Asthma  scoring  was 
performed  by  investigators  not  involved  in  treatment  decisions  and  blinded 
to  group  assignment.  SETTING:  The  PICU  of  an  urban,  university- 
affiliated,  tertiary-care  children's  hospital.  PATIENTS:  Children  with  a 
diagnosis  of  status  asthmaticus  who  were  admitted  to  the  PICU  for  s  2  h 
and  who  were  in  severe  distress,  as  indicated  by  a  modified  Wood- 
Downes  clinical  asthma  score  (CAS)  of  a  5.  INTERVENTIONS:  All 
subjects  initially  received  continuous  albuterol  nebulizations;  intermit- 
tent, inhaled  ipratropium;  and  IV  niethylprednisolonc.  The  theophylline 
group  was  also  administered  infusions  of  IV  theophylline  to  achieve 
serum  concentrations  of  12  to  17  micrograms/mL.  A  CAS  was  tabulated 
twice  daily.  Measurements  and  results:  Forty-seven  children  (median 
age,  8.3  years;  range,  13  months  to  17  years)  completed  the  study.  Twen- 
ty-three children  received  theophylline.  The  baseline  CASs  of  both  groups 
were  similar  and  included  three  subjects  receiving  mechanical  ventilation 
in  each  group.  -Ml  subjects  receiving  mechanical  ventilation  and  theoph- 
ylline were  intubated  before  drug  infusion.  Among  the  41  subjects  who 
were  not  receiving  mechanical  ventilation,  those  receiving  theophylline 
achieved  a  CAS  of  £  3  sooner  than  control  subjects  (18.6  ±  2.7  h  vs 
31.1  ±  4.5  h:  p  <  0.05).  Theophylline  had  no  effect  on  the  length  of 
PICU  stay  or  the  total  incidence  of  side  effects.  Subjects  receiving  the- 
ophylline had  more  emesis  (p  <  0.05),  and  control  patients  had  more 
tremor  (p  <  0.05).  CONCLUSIONS:  Theophylline  safely  hastened  the 
recovery  of  children  in  severe  status  asthmaticus  who  were  also  receiving 
albuterol,  ipratropium,  and  methylprednisolone.  The  role  of  theophylline 
in  the  management  of  asthmatic  children  in  impending  respiratory  failure 
should  be  reexamined. 

Predictors  of  Mortalilv  and  Resource  Utilization  In  Cirrhotic  Pa- 
tients .Admitted  to  the  .Medical  ICU — .Aggarwal  A.  Ong  JP,  Younossi 
ZM,  Nelson  DR,  Hoffman-Hogg  L,  Arroliga  AC.  Chest  2001:119(5): 

1489-1497. 

Background  and  objective:  Cirrhotic  patients  admitted  to  the  medical 
ICU  (MICU)  are  associated  with  high  mortality  rates  and  high  resource 
utilization.  This  studv  identifies  specific  predictors  of  increased  mortality 
and  resource  utilization  and  uses  them  to  develop  and  validate  prognostic 
models  in  cirrhotic  patients  admitted  to  the  MICU.  METHODS:  Cirrhotic 
patients  admitted  to  the  MICU  were  identified  from  the  Critical  Care 
Section  database  (January  1993  to  October  1998).  Clinical  data  were 
extracted  from  chart  review  including  hospital  course  variables,  mortal- 
ity, and  length  of  stay  (LOS).  Total  cost  per  case  (TCPC)  was  obtained 
from  the  Transition  System  INC:  Multivariate  logistic  and  linear  regres- 
sion analyses  identified  the  independent  predictors  of  increased  mortality 
and  resource  utilization  used  for  model  building  (MB)  and  model  vali- 
dation (MV).  RESULTS:  A  total  of  582  cases  were  randomized  to  the 
MB  and  MV  groups.  Each  group  contained  240  ca.ses  after  exclusion 
criteria  were  applied.  The  MICU  mortality  rate  was  36.69r,  and  the 


in-hospital  mortality  rate  was  49.0%.  Acute  physiology,  age,  and  chronic 
health  evaluation  (APACHE)  III  score  (odds  ratio  |0R],  4.7;  957^  con- 
fidence interval  |CI),  2.70  to  8.16:  p  <  0.001),  mechanical  ventilation 
(OR.  4.57;  95%  CI,  2.35  to  8..34):  p  <  0.001 ).  and  the  use  of  pressors 
(OR.  7.57:  95%  CI.  4.35  to  13.18:  p  <  0.001)  were  independem  predic- 
tors of  MICU  mortality.  APACHE  III  score  (OR.  4.96;  95%  CI.  2.97  to 
8.29;  p  <  0.001 ).  the  use  of  pressors  (OR.  6.55;  95%  CI,  3.66  to  1 1.72; 
p  <  0.001).  and  acute  renal  failure  (ARE)  (OR.  4.31:  95%  CI.  2.41  to 
7.71:  p  <  O.(K)I)  were  independent  predictors  of  in-hospital  mortality. 
Increased  LOS  in  the  MICU  was  associated  with  mechanical  ventilation. 
ARE.  bronchoscopy,  bacteremia,  use  of  pressors,  transjugular  intrahe- 
patic portosystemic  shunt  (TIPS),  and  never  received  cardiopulmonary 
resuscitation  (CPR)  (p  <  ().(X)5).  Source  of  admission,  platelet  transfu- 
sion, bacteremia,  pneumonia,  and  never  received  CPR  were  indepen- 
dently associated  with  increased  total  LOS  (p  •  0.001).  Mechanical 
ventilation,  platelet  transfusion,  bronchoscopy.  TIPS,  sepsis,  and  never 
received  CPR  were  independent  predictors  of  increased  TCPC  (p  < 
0.001).  CONCI.L'SION:  Simple  prognostic  models  for  mortality  and 
resource  utilization  have  been  developed  for  cirrhotic  patients  admitted  to 
the  MICU. 

Caregiver  Strain  Associated  with  Tracheostomy  in  Chronic  Respi- 
ratory Failure — Rossi  Fcrrario  S.  Zotti  .-\M.  Zaccaria  S.  L5onner  CF. 
Chest  2()()1;1  19(51:1498-1502. 

Study  objectives:  The  aim  of  this  study  was  to  evaluate  the  psychological 
and  psychosocial  impact  of  tracheostomy  on  the  caregivers  of  patients 
who  have  undergone  tracheostomies.  SETTING:  Rehabilitation  facility. 
PARTICIPANTS:  Sixty-three  lay  caregivers  of  inpatients  and  outpatients 
with  various  underlying  diseases  who  have  undergone  tracheostomies. 
METHODS:  At  the  beginning  of  the  study,  the  63  caregivers  completed 
a  previously  validated  questionnaire  designed  to  assess  the  problems 
related  to  caring  for  patients  w  ith  chronic  diseases.  Approximately  I  year 
later.  40  of  the  63  caregivers  completed  the  same  questionnaire  a  second 
time.  The  results  were  analyzed  statistically  in  order  to  investigate  the 
caregivers'  perceptions  of  the  factors  associated  with  their  ow  n  particular 
situation.  RESULTS:  The  answers  of  the  40  subjects  who  completed  the 
questionnaire  twice  revealed  the  existence  of  perceived  strain  persisting 
over  time,  which  was  greater  in  female  caregivers  and  in  those  caring  for 
patients  who  had  had  a  tracheostomy  for  <  14  months.  The  younger 
caregivers  (age  <  59  years)  and  those  caring  for  patients  recei\ing  noc- 
turnal ventilation  expressed  a  continuing  need  for  information  about  the 
disease.  Finally,  the  caregivers  said  that  they,  as  well  as  their  patients  led 
very  restricted  personal  lives.  CONCLUSIONS:  Tracheostomy  causes  a 
substantial  amount  of  caregiver  strain,  which  should  be  taken  into  ac- 
count when  deciding  on  any  treatment  plan. 

Clinical  Correlation  with  Changing  Radiographic  .\ppearance  Dur- 
ing Partial  Liquid  Ventilation — Schuster  DP.  Lange  NR.  Tuluncu  A. 
Wedel  M.  Chest  2001:1 19(5):  1.50.^-1.509. 

Study  objectives:  To  evaluate  the  chest  radiographic  filling  pattern  as- 
sociated with  partial  liquid  ventilation  iPLVi  with  the  pertluorochemical 
perfiubron  iLiquiVenl;  .'\lliance  Pharmaceutical  Corp;  San  Diego  CA)  as 
a  function  of  dose  and  timing.  DESIGN:  Post  hoc  review  of  chest  radio- 
graphs by  three  independent  observers  with  correlation  to  clinical  vari- 
ables. SETTING:  Phase  II  randomized,  uncontrolled,  prospective,  mul- 
ticenter  clinical  trial.  PATIENTS:  Sixteen  adult  patients  with  diffuse 
bilateral  infiltrates  consistent  with  acute  lung  injury  and  a  P „ ,,/fraction  of 
inspired  oxygen  (F,,,,)  ratio  <  300  with  positive  end-expiratory  pressure 
of  13  cm  H,0  and  F,„,  a  0.5.  INTERVENTIONS:  All  patients  were 
treated  with  either  a  lO-mL/kg  or  20-mUkg  loading  dose  of  perfiubron 
followed  by  maintenance  dosing  at  3-h  intervals  to  protocol-determined 
levels.  RESULTS:  There  was  a  significant  relationship  between  inhomo- 
geneous  radiographic  filling  during  the  first  48  h  of  treatment  and  the  use 
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Abstracts 


ol  iho  lower  liKiclinji  dose  ol  [vrlluhron.  Iiiliuiimticiifmis  riidlnyrapliic 
filling  (in  5  palicnls)  w;is  associalcil  with  a  lower  liigh-ilose/l",,,,  rallo  al 
24  li  compared  with  the  remaining  patients.  These  ililTerenees  resolved 
by  4X  h.  There  were  no  other  slalistically  significant  correlations  identi- 
fied. CONCLUSIONS:  The  radiographic  appearance  ol  PLV  with  per- 
llubron  appears  to  depend  on  the  dose  administered.  Lower  doses  can  be 
assiKiated  with  both  inhomogcneous  radiographic  filling  and  a  transient 
deterioration  in  oxvaenation  during  the  first  24  lo  48  h  of  treatment. 


A  rclephoiie-Lliiked  Coiiiputer  System  lor  COI'I)  tare — Young  M, 
Sparrow  D.  Gottlieb  I).  Selim  A.  Friedman  R.  Chest  2()()l;l  l9(5):l.';fl.S- 
l575. 

The  current  revolution  in  communications  technology  provides  an  op- 
portunity for  novel  approaches  to  management  ol  medical  illness.  As 
econonnc  imperatives  lead  to  a  progressive  reduction  in  the  time  that 
health-care  providers  spend  with  their  patients,  computerized,  telephone- 
linked  communication  systems  offer  an  inexpensive,  widely  available 
alternative  with  which  [latients  and  providers  can  maintain  contact.  Such 
systems  may  be  particularly  useful  for  providing  ongoing  monitoring  and 
education  of  patients  with  chronic  illnesses  such  as  COPD.  In  this  article, 
we  describe  the  general  application  of  telephone-linked  communication 
systems  in  the  health-care  setting.  We  then  present  in  detail  one  such 
system,  which  provides  telephone-linked  care  for  COPD  (TLC-COPD). 
The  operation  of  the  system  is  described,  as  are  its  theoretical  underpin- 
nings in  social  learning  theory.  A  randomized  clinical  trial  currently  is 
being  performed  to  study  the  effects  of  the  TLC-COPD  system.  The 
rationale  for  expected  improvements  in  disease  control  and  quality  of 
life,  and  for  a  reduction  in  acute  health-care  utilization,  is  discussed. 


Iatrogenic  Paradoxical  .\ir  Knibolism  in  Pulmonary  Hypertension — 

Holcomb  BW,  Loyd  JE,  Byrd  BF  3rd,  Wilsdorf  TT,  Casey-Cato  T, 
Mason  WR,  Robbins  IM.  Chest  2001: 119(5):  1602-1 606, 

Paradoxical  systemic  air  embolism  (PAE)  occurring  as  a  complication  of 
right-to-lefl  intracardiac  shunting  during  evaluation  and  treatment  of  pul- 
inonary  hypertension  (PH)  has  not  been  previously  reported.  We  report 
four  cases  of  PH-associated  PAE  recently  encountered  at  our  center.  Two 
patients  with  PH  experienced  transient  neurologic  deficits  during  agitat- 
ed-saline contrast  echocardiography  (ASCE),  and  a  patent  foramen  ovale 
was  subsequently  diagnosed  in  both  patients.  Two  patients  with  Eisen- 
menger's  syndrome  (ES),  while  receiving  epoprostenol  via  multilumen 
catheters,  experienced  transient  neurologic  deficits  while  flushing  the 
unused  port  of  the  catheter.  No  patient  experienced  permanent  neurologic 
deficits.  We  conclude  that  ASCE  poses  a  risk  for  PAE  in  patients  with 
PH  and  clinically  silent,  previously  undetected,  right-to-left  intracardiac 
shunts,  and  that  multilumen  catheters  used  for  long-term  epoprostenol 
therapv  in  ES  carry  a  risk  of  PAE. 

Relationship  Between  Anxiety,  Depression,  and  Morbidity  in  .\d\i\t 
Asthma  Patients — Rimington  LD.  Davies  DH,  Lowe  D.  Pearson  MG. 
Thorax  20(11  :?6(4):266-27l . 

BACKGROUND:  Symptoms  of  disease  reported  by  patients  reflect  the 
effects  of  the  disease  process  within  the  individual  and  the  person's 
physical  and  mental  ability  to  tolerate  or  otherwise  cope  with  the  limi- 
tations on  their  functioning.  This  study  examines  the  relationship  be- 
tween asthma  symptoms,  disease  severity,  and  psychological  status  in 
patients  being  managed  in  routine  primary  healthcare  settings.  METH- 
ODS: One  hundred  and  fourteen  subjects  from  four  GP  practices,  two 
inner  city  and  two  suburban,  were  studied.  Symptoms  were  assessed  by 
means  of  the  Asthma  Quality  of  Life  questionnaire  ( AQLQ)  and  a  locally 
devised  Q  score,  and  psychological  status  with  the  Hospital  Anxiety  and 


Depression  (HAD)  scale,  Spirometric  values  and  details  of  current  asthma 
treatment  (BTS  asthma  guidelines  treatment  step)  were  recorded  as  mark- 
ers of  asthma  severity.  RliSULTS:  Symptoms  as  measured  by  .-XQEQ 
correlated  with  peak  expiratory  flow  (r.^  =  0.40)  and  with  BTS  guidelines 
treatment  step  (r^  =-  0.25).  Similarly,  the  Q  score  correlated  with  peak 
expiratory  flow  (r^  =  0.44)  and  with  BTS  guidelines  treatment  step  (t^  = 
0.42).  Similar  levels  of  correlation  of  torced  expiratory  volume  in  one 
second  (FEV,)  with  symptoms  were  reported.  HAD  anxiety  and  depres- 
sion scores  also  correlated  to  a  similar  extent  with  these  two  symptom 
scores,  but  there  was  hardly  any  correlation  with  lung  function.  Logistic 
regression  analysis  showed  that  HAD  scores  help  to  explain  symptom 
scores  over  and  above  the  effects  of  lung  function  and  BTS  guidelines 
treatment  step.  Symptoms,  depression,  and  anxiety  were  higher  for  inner 
city  patients  while  little  difference  was  observed  in  objective  measures  of 
asthma.  CONCI.L'SIONS:  Asthma  guidelines  suggest  that  changing  lev- 
els of  symptoms  should  be  used  to  monitor  the  effectiveness  of  treatment. 
These  data  suggest  that  reported  symptoms  may  be  misleading  and  un- 
reliable because  they  inay  reflect  non-asthma  factors  that  cannot  be  ex- 
pected to  respond  to  changes  in  asthma  treatment 


Bone  Mineral  Density  in  Subjects  with  Mild  Asthma  Randomised  to 
Treatment  with  Inhaled  Corticosteroids  or  Non-Corticosteroid  Treat- 
ment for  Two  \  ears — Tattersfield  AE.  Town  Gl.  Johnell  O.  Picado  C, 
Aubier  M,  Braillon  P,  Karlstrom  R.  Thorax  2001;56(4):272-278. 

BACKGROUND:  Inhaled  corticosteroids  are  clearly  beneficial  for  pa- 
tients with  asthma  of  moderate  severity,  but  the  risks  and  benefits  of 
using  them  in  patients  with  inilder  asthma  are  less  clear.  We  have  com- 
pared the  change  in  bone  mineral  density  over  2  years  in  adults  with  mild 
asthma  randomised  to  receive  an  inhaled  corticosteroid  or  non-cortico- 
sleroid  treatment.  METHODS:  Subjects  with  mild  asthma  I  mean  forced 
expiratory  volume  in  one  second  (FEV,)  86%  predicted,  mean  age  ,^5 
years,  taking  fi  agonists  only)  were  randomised  to  receive  inhaled  budes- 
onide.  inhaled  beclomethasone  dipropionate.  or  non-corticosteroid  treat- 
ment for  2  years  in  a  prospective  randomised  open  study  in  19  centres  in 
France.  New  Zealand.  Spain,  and  the  UK.  The  corticosteroid  dose  was 
adjusted  according  to  a  written  self-management  plan.  The  main  outcome 
measure-change  in  bone  mineral  density  after  6.  12.  and  24  months-was 
measured  "blind."  Secondary  outcomes  included  lung  function,  the  rela- 
tion between  change  in  bone  density  and  inhaled  steroid  dose  and  change 
in  biochemical  markers  of  bone  metabolism.  RESULTS:  Of  .^74  subjects 
randomised,  239  (64%)  completed  the  study  and  were  included  in  the 
analysis.  The  median  daily  doses  of  inhaled  budesonide  (n  =  87)  and 
beclomethasone  (n  =  74)  were  389  ^ig  and  499  /xg,  respectively.  Subjects 
treated  with  an  inhaled  corticosteroid  had  better  asthma  control  than 
those  in  the  reference  group  (n  =  78l.  Change  in  bone  mineral  density  did 
not  differ  between  the  three  groups  over  the  2  years,  nor  did  it  correlate 
with  changes  in  markers  of  bone  metabolism.  The  mean  change  in  bone 
mineral  density  over  2  years  in  the  budesonide,  beclomethasone  dipro- 
pionate, and  reference  groups  was  0.1%.  -0.4%.  and  0.4%  for  the  lumbar 
spine  and  -0.9%,  -0.9%.  and  -0.4%  for  neck  of  the  femur  Mean  daily 
dose  of  inhaled  steroid  was  related  to  reduction  in  bone  mineral  density 
at  the  lumbar  spine  but  not  at  the  femoral  neck.  CONCLUSION:  In 
subjects  with  mild  asthma  an  inhaled  corticosteroid  provided  better  asthma 
control  than  alternative  non-corticosteroid  treatment  w  ilh  no  dilference  in 
change  in  bone  mineral  density  over  2  years.  The  relation  between  dose 
of  inhaled  corticosteroid  and  change  in  bone  density  al  the  lumbar  spine 
may  be  due  to  a  direct  effect  of  inhaled  corticosteroids  on  bone.  Since 
inhaled  steroid  dose  is  also  related  inversely  to  lung  function,  an  effect  of 
asthma  severity  on  bone  density  was  also  possible. 

.Vdverse  Kflects  of  Oral  (drticosteroids  in  Relation  to  Dose  in  Pa- 
tients with  Lung  Disease     Walsh  LJ.  Wong  C.A.  Oborne  J.  Cooper  S. 
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Lewis  SA.  Priiigic  M.  Hubbard  R,  Lillcrslicld  Al:.  Thorax  2(X)I;56(4): 
279-2X4. 

BACKCiROl'ND:  The  adver^c  (.•fl'ecls  of  oral  corlicoslcroids  arc  widely 
rccDgnlscd  but  there  are  tew  quanlllative  data  on  which  to  base  advice  to 
patients,  hi  a  two  pan  cross  sectional  study  we  compared  adverse  elTects 
in  patients  with  lung  disease  taking  oral  corticosteroids  and  control  sub- 
jects and  related  the  adverse  effects  to  corticosteroid  dose  in  the  patient 
group.  Min  HODS:  Data  on  oral  corticosteroid  use.  lifeslyle.  fractures. 
and  other  possible  adverse  effects  were  collected  by  questionnaire  and 
compared  between  a  community  based  cohort  of  patients  taking  contin- 
uous or  frequent  iniermittent  oral  corticosteroids  for  asthma,  chronic 
obstructive  pulmonary  disease,  or  alveolitis  and  age  and  sex  matched 
control  subjects.  Dose  related  effects  were  explored  in  the  corticosteroid 
group  using  cumulative  dose  quartiles  and  multiple  logistic  regression. 
RESULTS:  A  total  of  367  patients  (3:  50  years,  489r  female)  and  734 
control  subjects  completed  the  questionnaire.  The  cumulative  incidence 
of  fractures  since  the  lime  of  diagnosis  was  23'7f  for  patients  taking  oral 
corticosteroids  and  \y<  in  the  control  group  (odds  ratio  (OR)  1.8;  95'/f 
confidence  interval  (CT )  1.3  to  2.6 1  Patients  were  more  likely  to  have  had 
a  fracture  of  the  vertebrae  (OR  10:  95';}  CI  2.9  to  34).  hip  (OR  6;  95';'f 
CI  1.2  to  30).  and  ribs  or  sternum  (OR  3.2,  9.";';;  CI  1.6  to  6.6)  than 
control  subjects.  They  also  reported  a  significant  increase  in  cataracts, 
use  of  antacids,  muscle  weakness,  back  pain,  bruising,  oral  candidiasis, 
and  having  fewer  teeth.  The  effects  of  oral  corticosteroids  were  dose 
related:  the  odds  ratio  for  patients  in  the  highest  compared  with  the 
lowest  cumulative  dose  quartile  (median  prednisolone  dose  61  g  versus 
5  g)  ranged  from  2  for  all  fractures  to  9  for  vertebral  fractures  and 
bruising.  CO.NCLL'SIONS:  By  quantifying  the  morbidity  associated  with 
the  use  of  oral  corticosteroids,  this  study  should  help  hi  rationalise  their 
loni;  term  use. 


Sputum  Induction  As  a  Research  Tool  for  Sampling  the  Airways  of 

Suhjicls  with  Cystic  Fibrosis— Hcnig  .NK.  ToiilIIi  MR.  Pier  MV.  Burns 
JL.  Aitken  .ML.  Thorax  2001;56(4):306-31 1 . 

BACKGROUND:  Sputum  induction  (SI)  has  proved  to  be  a  reliable 
non-invasive  tool  for  sampling  inflammatory  airway  contents  in  asthma, 
with  distinct  advantages  over  collection  of  expectorated  sputum  (ES)  and 
bronchoalvcolar  lavage  (BAL).  A  study  was  undertaken  to  evaluate  the 
safety  of  SI  and  to  assess  if  it  might  be  an  equally  valuable  outcome  tool 
in  patients  with  cystic  fibrosis  (CF).  METHODS:  The  safely  of  the  pro- 
cedure was  examined  and  sample  volume,  cell  counts,  cytokine  concen- 
trations, and  bacterial  culture  results  obtained  by  SI.  spontaneous  ES,  and 
fibrcoptic  bronchoscopy  were  compared  in  10  adults  with  CF.  RESULTS: 
SI  was  well  tolerated  and  was  preferred  to  B.W.  by  all  subjects.  The  mean 
(SE)  sample  volume  obtained  by  SI  was  significantly  greater  than  ES 
(6.74  (1.46)  mL  v  1.85  (0.33)  mL.  p  =  0.005).  There  was  no  significant 
difference  in  the  number  of  cells  per  mL  of  sample  collected.  There  was 
a  difference  in  the  mean  (SD)  percentage  of  non-epithelial,  non-squa- 
mous  cells  collected  (67  (281%,  86  (21 )%,  and  99  ( 1  )<*  for  ES,  SI,  and 
BAL,  respectively  i.  These  percentage  counts  were  different  between  ES 
and  both  SI  and  BAL  (p  =  0.03  and  p=0.()06.  respectively).  Cell  differ- 
ential counts  (excluding  squamous  cells)  from  all  collection  methods 
were  similar  (mean  (SD)  84  (9)%,  87  (7)%,  and  88  ( 1 1  )'7,  polymorpho- 
nuclear cells  for  ES.  SI.  and  BAL.  respectively).  The  concentrations  of 
interleukin  (IL)-8  and  tumour  necrosis  factor  (TNF)-a  were  the  same  in 
all  three  samples  when  corrected  for  dilution  using  urea  concentration. 
The  test  specific  detection  rate  for  recovery  of  bacteriological  pathogens 
was  79'/f  for  SI,  76'-^  for  ES,  and  73Vr  for  BAL.  CONCLUSION:  SI 
offers  safety  advantages  over  BAL  and  may  be  a  more  representative 
ainvay  outcome  measurement  in  palienis  with  CI'. 
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Editorials 


Unintended  Consequences  of  Artificial  Airways: 
Replacement  Parts  Are  Never  As  Good  as  the  Factory-Installed 


In  tlic  earls  pari  of  ilic  I'^lli  lcmIuiv  a  Frenchman  named 
Desaull  prov iiled  the  tirsi  mi)detn  description  dI  peroral 
tracheal  intubation.  Truth  be  told,  he  was  part  of  the  great 
iratlition  of  innovators  who  took  advantage  of  what  ap- 
peared to  be  an  adverse  event  and  made  it  into  something 
positive.  Dcsauh  was  actually  trying  to  place  a  feeding 
tube,  and  when  he  poured  some  bullion  down  the  tube  he 
discovered  that  he  had  intubated  the  trachea  rather  than  the 
esophagus.'  -  It  seems  fitting  that  modern  intubation  started 
with  a  complication,  since  the  history  of  oral  intubation  is 
filled  with  adxerse  events  related  to  this  lifesa\ ing  modal- 
ity of  treatment. 

In  this  issue  of  Respir.mory  Care,  Siobal  et  al  report  an 
unfortunate  case  of  a  young  burn  victim  who  suffered  a 
massive  fatal  hemorrhage  from  a  tracheo-innominate  ar- 
tery fistula.'  The  authors  make  a  convincing  case  that  the 
hemorrhage  resulted  from  direct  tracheal  erosion  by  the  tip 
of  the  endotracheal  tube.  Showing  remarkable  determina- 
tion to  explain  this  rarely  reported  complication,  the  au- 
thors carefully  performed  a  laboratory  study  in  which  they 
determined  that  the  force  exerted  by  the  tip  of  the  endo- 
tracheal tube  used  in  their  patient  substantially  exceeded 
the  force  exerted  by  a  \ariety  of  other  tubes.  Though  the 
authors  concluded  that  this  probably  was  a  contributory 
factor,  they  appropriately  recognize  that  such  an  event  is 
multifactorial.  1  agree  with  them. 

See  The  Case  Report  on  Page  1012 

The  fault  lies  not  in  our  tubes  but  ni  oursehes  (the 
human  body).  We  are  far  too  complicated  to  be  easily 
replaced  by  new  parts,  and  the  airway  is  no  exception.  The 
upper  airway  performs  a  multitude  of  lunctions.  The  sim- 
plest, and  the  one  that  an  endotracheal  lube  replaces,  is 
that  of  a  conduit  from  the  lower  respiralorv  tract  to  the 
atmosphere.  Other  important  tunciions  inckide  himiidifi- 
cation,  filtration,  immune  response,  reminal  ot  debris,  de- 
glutition, expectoration,  and  speech.  The  artificial  conduit 
we  place  not  only  interferes  with  these  functions,  hut  tends 
actually  to  be  dcsiructi\e  of  the  surimuulmg  tissues  anil 
organs. 

The  fundamental  problem  that  is  common  to  all  endo- 
tracheal tubes  is  that  they  must  ha\c  some  rigitlit)  in  order 
to  be  eltective  conduits  that  do  n(.)t  kink  or  collapse.  Gi\en 


this  rigidity,  there  will  be  si)me  force  applied  to  the  mu- 
cosa of  the  mouth,  pharynx,  larynx,  and  trachea.  The  smaller 
the  area  of  contact,  the  higher  the  pressure,  since  pressure 
is  directly  proportional  to  force  and  inversely  proportional 
to  the  area  over  which  that  force  is  applied.  In  studies  of 
the  pressures  exerted  by  endotracheal  lubes  in  the  lar\n\. 
Weymuller  et  al  foinid  that  at  the  points  of  contact  with  the 
mucosa  overlying  the  cricoid  and  arytenoid  cartilages,  en- 
dotracheal tubes  routinely  exert  pressures  far  in  excess  of 
the  mucosal  perfusion  pressure  of  approximately  30  mm 
Hg."*  Endotracheal  tubes  routinely  result  in  ischemic  areas 
of  the  laryngeal  mucosa  and  this  ischemia  routinely  results 
in  ulceration  within  days.'^  In  the  case  reported  by  .Siobal 
et  al.  the  tip  of  the  tube  remained  in  constant  contact  with 
the  mucosa  for  a  prolonged  period  in  a  nutritionally  de- 
prived patient,  and  the  result  was  a  fatal  outcome.'  Would 
a  less  rigid  tip  ha\e  presented  such  an  outcome'.'  I  am  not 
convinced  that  is  the  case,  nor  do  1  know  whether  a  tube 
could  be  engineered  to  pro\ide  the  special  suctit)n  port 
described  while  being  any  less  rigid. 

Attempts  ha\e  been  made  to  engineer  different  types  of 
tubes  to  minimi/e  pressures.  The  late  B  Ra\mond  Fink,  an 
anesthesiologist  interested  in  the  larynx,  suggested  that  a 
pentagonal  conformation  would  spread  the  force  over  a 
larger areaipersonal  communication,  Raymond  Fink,  1982) 
but  such  a  tube  was  never  constructed,  in  part  because  of 
our  data  suggesting  that  the  pressures  would  still  exceed 
mucosal  perfusion  pressure.  Kolobow  et  al  in  1994  pub- 
lished a  description  of  an  ultra-thin-walled  tube  with  gills 
in  place  of  a  cuff  that  was  designed  to  produce  less  mu- 
cosal pressure.''  This  clever  design  seemed  like  it  might 
solve  some  problems  by  producing  less  pressure  while 
producing  a  seal  ami  allow  ing  tube  nunement.  As  far  as  1 
know,  such  a  tube  has  ne\er  been  produced  commercially, 
perhaps  because  it  would  be  \ery  costly.  In  any  case,  the 
problem  of  producing  a  satisfactory  replacement  for  the 
human  airway  that  does  not  lead  to  tissue  destruction  still 
seems  to  be  a  difficult  problem. 

Would  a  tracheotomy  have  helped?  Tracheo-innominate 
artery  fistulas  are  a  much  more  common  complication  of 
tracheotomy  than  of  endotracheal  intubation.  Needless  to 
say.  tracheotonnes  ha\e  their  own  set  of  complications, 
especially  in  burn  patients. 


loin 
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Ummindi.i)  Consequences  oi-  Aruiiciai.  Airways 


\\  IkiI  is  llic  hkchliiHid  1)1  mipicuL-il  iIomccs.'  Iiisl  ol  ;ill. 
as  1  have  argued  above,  there  may  be  some  serious  limi- 
tations that  will  keep  any  device  lYom  sparinj:  the  mueosa 
ol  ihc  airway.  Sect)iKl.  research  m  this  area  will  pioliahl\ 
continue  to  be  limited,  for  several  reasons,  linilotracheal 
tubes  are  relatively  inexpensive  devices,  generally  costing 
onK  a  tew  dollars.  Even  specialty  tubes  are  not  terribly 
expensi\e  compared  to  even  a  da>  's  medication  for  a  crit- 
ically ill  patient.  Hence,  the  potential  benefit  to  a  manu- 
facturer is  limited.  Studies  of  safety  and  efficacy  are  not 
required  for  introducing  a  new  endotracheal  tube,  since 
these  are  considered  medical  devices  and  are  based  on  an 
existing  concept,  thus  eliminating  another  reason  for  re- 
search. 

In  the  absence  of  a  series  or  a  sUkIn  .  ilic  inleresting  case 
report  by  Siobal  et  a!  remains  an  isolated  incident  in  a 
patient  w  ith  an  unfortunate  congruence  of  risk  factors.  The 
patient  had  a  high  likelihood  of  dying  even  without  the 
endotracheal  tube  complication.  The  authors  decided  not 
to  use  that  particular  tube  in  the  future  and  not  to  keep 
tubes  fixed  in  location  for  long  periods.  Their  decisions  are 
understandable  and  may  limit  such  an  occurrence  in  the 
future,  but  >ii\cn  that  we  are  making  dramatic  interven- 


Corrcspondencc:  Michael  J  Bishop  MD.  .Anesthesia  Service.  VA  Puget 
Sound  Health  Care  System.  16W)  S  Colunilnan  Way.  Seattle  WA  98108- 
l.')97.  E-mail:  bish(?'u. washinglon.edu. 


lions  111  ciitically  ill  patients,  ue  will  undoubtedly  continue 
to  see  a  certain  incidence  of  unexpected  morbid  and  mortal 
events. 

.Mithiiel  .1  Bishop  Ml) 

Anesthesia  Ser\ice 

Division  of  Pulmonary  and  Critical  Care  Medicine 

Veterans  Affairs  Puget  Sound  Health  Care  System 

University  of  Washington 

Seattle,  Washington 
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Case  Reports 


Tracheal-Innominate  Artery  Fistula  Caused  by 

the  Endotracheal  Tube  Tip:  Case  Report  and  Investigation 

of  a  Fatal  Complication  of  Prolonged  Intubation 

Mark  Siobal  RRT,  Richard  H  Kallet  RRT.  Roger  Kraemer  CRT,  Emmanuel  Jonson  CRT, 

Donald  Lemons  CRT,  David  Young  MD.  Andre  R  Campbell  MD, 

William  Schecter  MD.  and  Julin  Tang  MD 

CASE  RFJ'ORT:  A  patient  with  extensive  burns  was  intubated  with  an  8.0  mm  internal  diameter 
endotracheal  tul)e  (KTT)  e(|uipped  with  a  subj;h»ttic  suction  port  (Maljinckrodt  Hil.o  K\ac).  The 
ETT  was  secured  to  a  left  upper  molar  with  wire  sutures  throughout  the  hospitalization  course  to 
ensure  airway  stability.  On  the  4()th  day  of  intubation,  the  patient  exsanguinated  and  died  from  a 
tracheo-innominate  arter\  fistula.  Postmortem  examination  revealed  a  1  cm  lesion  of  the  left 
anterior  tracheal  wall  at  the  position  of  the  KIT  tip.  The  prolonged  stationary  position  of  the  KTT 
was  considered  the  primary  factor  responsible  for  the  fistula.  Yet  tracheo-innominate  artery  tlstula 
normal!)  is  associated  with  high  cuff  pressures  rather  than  with  the  tube  tip.  Ihe  special  KTT 
construction  required  for  the  subglottic  suction  feature  was  suspected  to  have  increased  tube 
rigidity  and  may  have  played  a  contributory  role.  METHODS:  The  rigidity  of  the  Mallinckrodt 
HiKo  Evac  was  measured  with  a  mechanical  model  and  compared  to  5  other  conuiierciall> -available 
ETTs.  Rigidity  \uis  expressed  as  the  force  generated  by  the  EFT  tip  when  the  tube  curvature  was 
altered  by  5  cm  and  10  cm  of  flexion  from  its  resting  position.  RESULTS:  The  mean  force  exerted 
by  the  Mallinckrodt  HiKo  Evac  was  10.1  ±  2.8  g  at  5  cm  of  flexion  and  17.7  ±  5.1  g  at  10  cm  of 
flexion.  This  was  significantly  greater  than  all  other  KTT  brands  tested  (by  one-way  analysis  of 
variance  and  Student-Newman-Kuels  test,  p  <  0.05).  CONCLUSION:  This  case  of  fatal  tracheo- 
innominate  artery  fistula  formation  associated  with  an  ETT  tip  was  unusuat  because  of  the  extended 
duration  of  endotracheai  intubation  and  the  complexity  of  the  patient's  airway  management  prob- 
lems. Our  data  suggest  that  the  higher  rigidity  of  the  HiLo  Evac  ETT  may  have  contributed  to 
fistula  development  at  the  tube  tip.  However,  we  do  not  believe  that  the  higher  rigidit>  of  the  HiLo 
Evac  KTT  necessarily  poses  any  greater  risk  than  other  ETTs  under  normal  circumstances,  in 
which  the  tube  tip  is  not  fixed  in  a  stationary  position  for  an  extended  period.  Key  words:  tnicheo- 
innoininutc  artciy  fistHlu.  endotnuhad  tiihe.  intubation.  Mallinckrodt  HiLn  Evac.  tracheal  erosion,  tracheal 
trauma,  mucosal  trauma,  subglottic  suction,  suction  catheter.     [RespirCare  2U0I  :46(  1()):I()I2-I()IS] 

Introduction  help  prevent  ventilator-associated  pneumonia.'  Removing 

oropharyngeal  secretions  from  the  subglottic  area  is  thought 

Evacuation  ot'poolcd  secretions  tronilhcsuhglollic  space  \o  reduce  occult  aspiration  of  secretions  containing  high 

above  the  endotracheal  tube  (ETT)  cult'  is  a  strategy  to  bacterial  loads.  The  HiLo  Evac  ETT  (Mallinckrodt.  St 

Louis,  Missouri)  incorporates  a  suction  port  abo\c  the 
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Fig.  1 .  Episodes  of  bloody  tracheal  aspirate  during  tlie  patient's  hospitalization.  The  clear  bars  represent  the  number  of  documented  ainway 
suctionings  performed  each  hospital  day.  The  black  bars  represent  the  number  of  times  bloody  aspirate  was  noted  dunng  those  suction- 
ings. 


dorsal  aspect  of  the  cuff  that  enables  secretion  remo\al 
from  the  subglottic  space.  Compared  to  a  standard  ETT, 
ihc  lliLo  Evac  ETT  has  been  shown  to  reduce  the  inci- 
dence of  ventilator-associated  pneumonia  by  40-50%,  de- 
lay its  onset.-  '  and  potentially  reduce  costs. "^  Use  of  the 
HiLo  E\ac  ETT  was  implemented  at  our  institution  to 
examine  its  impact  on  \entilator-associated  pneumonia 
rates. 

See  the  Related  Editoriai  on  Page  1010 


Tracheal  injury  secondary  to  intubation  has  been  well 
documented.''  '^  Predisposing  factors  affecting  tracheal  mu- 
cosal integrity  include  thermal  inhalation  injury,''"'  infec- 
tion," ischemia  secondary  to  hypotension,'-'""'-  and  com- 
promised nutritional  status."  Tracheal-innominate  arteiy 
erosion  is  rare,  with  an  incidence  rate  of  0.6-0. 7'/f."  and 
is  almost  exclusively  associated  with  tracheostomy. '■*  With 
tracheostomy  tubes,  lesion  sites  have  been  associated  with 
both  the  cuff  and  the  tube  tip."  '^  Tracheo-innominate 
artery  fistula  requires  emergency  surgical  intervention,  and 
the  mortalitv  rate  from  the  condition  is  high.'*  To  our 


knowledge,  we  are  reporting  the  second  case  ot  a  latal 
tracheal-arterial  erosion  caused  by  an  ETT"  and  the  first 

report  of  lliis  complication  at  the  site  ol'  the  l-.Tl  lip. 

Case  Summary 

A  19-year-old  male  suffered  2nd  and  .^rd  degree  burns 
to  70%  of  his  body  surface  area,  including  the  face,  neck, 
torso,  and  extremities.  On  admission  to  the  emergency 
department,  the  patient  was  electively  intubated  with  an 
8.0  mm  internal  diameter  HiLo  E\ac  ETT.  which  was 
secured  with  tape.  The  ETT  position  was  verified  by  chest 
radiograph.  The  patient  was  transported  immediateK  to 
the  operating  room  for  burn  uound  debridement.  .A  bron- 
choscopy was  performed,  which  revealed  mild  proximal 
airway  intlammalion.  The  ETT  was  anchored  to  a  left 
upper  molar  with  wire  sutures  in  the  operating  room  to 
ensure  airway  stability  because  of  the  exten.sive  neck  and 
facial  burns.  The  ETT  remained  in  a  fixed  position,  with 
the  tube  tip  at  the  le\el  between  the  2nd  and  .^rd  thoracic 
veilebrae.  approximately  4  cm  above  the  carina  on  chest 
radiograph,  throughout  the  course  of  hospiiali/ation.  Low- 
continuous  suction  (\acuum  pressure  of  20  mm  Hg)  was 
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applied  to  the  port  located  at  the  dorsal  ciir\alLire  above 
the  ETT  curt',  to  evacuate  pooled  secretions  in  the  sub- 
glottic space,  per  the  nianutacturer"s  recommendations. 
Cuff  pressure  was  regulated  automatically  using  a  com- 
mercially available  device  (PressureEasy.  IPl  Medical 
Products.  Chicago.  Illinois). 

Throughout  hospitalization,  the  patient's  cardiovascular 
status  was  stable  (systolic  blood  pressure  >  100  mm  Hg). 
The  patient  developed  sepsis,  with  blood,  wound,  and  tra- 
cheal aspirate  cultures  that  were  positive  for  Proteus  niira- 
hili.s.  Candida  alhicans.  and  Mora.xella  catarrhalis.  for 
which  he  was  treated  with  a  regimen  of  tobramycin.  Ilu- 
conazole,  and  ciprofloxacin,  respectively.  Indirect  calo- 
rimetry  revealed  extremely  high  caloric  requirements,  be- 
tween 3.900  and  4.600  kcal/d,  which  were  difficult  to  meet 
with  nutritional  support,  because  of  further  risk  of  wound 
contamination  and  sepsis  from  watery  stools. 

During  the  course  of  hospitalization,  the  patient's  pul- 
monary status  was  notable  for  hemoptysis  and  acute  re- 
spiratory distress  syndrome.  Bloody  tracheal  aspirates  were 
noted  by  the  5th  day  of  hospitalization  and  were  docu- 
mented over  the  next  4  consecutive  days.  The  frequency 
and  magnitude  of  hemoptysis  declined  thereafter,  and  did 
not  recur  between  the  19th  and  39th  days  of  hospitaliza- 
tion (Fig.  I ).  On  the  lOth  day  after  injury,  the  patient  met 
the  North  American-European  Consensus  criteria  for  acute 
respiratory  distress  syndrome."'  By  the  26th  day.  the  suc- 
tion port  connector  of  the  ETT  broke,  and  continuous  low 
\acuLmi  pressure  (20  mm  Hg)  applied  to  the  subglottic 
space  was  discontinued. 

On  the  40th  day  of  hospitalization,  the  patient  devel- 
oped acute  pulmonary  hemorrhage.  Because  of  a  suspected 
cuff  failure  (due  to  the  simultaneous  development  of  a 
large  air-leak  around  the  ETT),  the  patient  was  reintu- 
bated,  at  which  time  pulsatile  bleeding  through  the  vocal 
cords  was  noted.  Attempts  to  tamponade  the  bleeding  with 
the  second  ETT  cuff  were  unsuccessful.  Effective  venti- 
lation could  not  be  achieved,  despite  suctioning  a  large 
volume  of  blood  from  the  patient's  lungs.  The  patient 
deteriorated  into  shock,  with  episodes  of  asystole,  and  was 
treated  with  2  units  of  packed  red  blood  cells,  large  vol- 
ume crystalloid  resuscitation,  and  several  boluses  of  epi- 
nephrine. He  suffered  cardiac  arrest,  and  cardiopulmonarv 
resuscitation  was  instituted  without  success. 

Postmortem  exam  revealed  a  I  cm  lesion  of  the  left 
anterior  tracheal  wall  below  the  level  of  the  cuff  (Fig.  2). 
Tracheal  wall  erosion  and  fistula  formation  into  the  in- 
nominate artery  was  evident  at  the  approximate  position  of 
the  ETT  tip  (4  cm  above  the  carina  on  chest  radiograph). 
Use  of  the  HiLo  Evac  ETT  was  temporarily  discontinued 
at  our  institution  over  concern  that  the  device  may  have 
contributed  lo  the  patient's  tracheal  lesion  and  death.  The 
incident  was  reported  to  the  manufacturer  and  by  Med- 


Fig.  2.  Excised  segment  of  the  patient's  trachea  at  post-mortem 
examination,  showing  the  erosion  site  approximately  4  cm  above 
the  carina.  Area  above  the  lesion  shows  the  approximate  position 
of  the  ETT  cuff. 

Watch  report  to  the  United  States  Food  and  Drug  Admin- 
istration. 

An  internal  rev  iew  of  the  incident  identified  2  factors 
that  may  have  contributed  to  tracheal  erosion.  First,  the 
method  of  securing  the  ETT  in  one  position  for  40  days 
directed  the  tip  of  the  tube  to  impact  against  a  focal  area  of 
the  anterior  tracheal  wall.  Direct  pressure  caused  by  the 
ETT  tip.  in  coniunction  with  repetitive  tracheal  mucosal 
traiMiia  trom  the  insertion  of  suction  catheters,  was  be- 
lieved to  be  the  main  factor  contributing  to  the  tracheal 
wall  erosion  and  arterial  fistula  toniiation.  .Second,  tra- 
cheo-innoiiiinate  arterv  lisiula  is  normallv  associated  with 
high  cuff  pressures  rather  than  with  the  tube  tip.  The  spe- 
cial ETT  construction  required  for  the  subglottic  suction 
feature  mav  have  increased  tube  rigiditv  and  therefore  was 
suspected  lo  have  contributed  to  fistula  development.  The 
incorporation  o\  an  additional  suction  lumen  in  the  HiLo 
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Fig.  3.  Modified  mechanical  model  of  Benumof  et  al'"  designed  to  test  endotracheal  tube  (ETT) 
rigidity. 


Evac  ETT  increased  the  overall  tube  diameter  by  0.7  to  0.8 
mm  more  than  a  standard  ETT  ot  the  same  internal  diam- 
eter made  by  the  same  manufacturer  (per  manufacturer's 
specifications).  This  difference  in  ETT  wall  thickness,  in 
addition  to  the  fact  that  the  HiLo  Evac  ETT  is  manufac- 
tured without  a  Murphy  eye,  may  have  contributed  to  the 
rigidity  of  the  lube  tip. 

Methods 

To  determine  if  the  greater  tube  thickness  and  the  ab- 
sence of  a  Murphy  eye  contributed  to  tip  rigidity,  a  kibo- 
ratorv  experiment  was  conducted  to  quantify  differences 
in  o\erall  tube  stiffness.  A  mechanical  model  and  tech- 
nique described  by  Benumof  et  al"  was  used  to  measure 
the  force  generated  at  the  tip  of  the  HiLo  Evac  and  com- 
parable ETTs  of  the  same  internal  diameter,  while  chang- 
ing the  degree  of  tube  flexion  (Fig.  .^).  A  laboratory  stand 
was  configured  to  hold  the  ETT  while  the  cuff  was  inflated 
inside  a  3  cm  long  plastic  cylinder  with  an  internal  diam- 
eter of  22  mm.  A  digital  force  gauge  (FGE-1.  .Shimpo 
Instruments.  Itasca.  Illinois)  was  attached  to  a  modified 
syringe  pump  equipped  with  a  manual  adjustment  knob 
(Cobe  Laboratories.  Lakewood.  Colorado)  and  mounted  to 
the  stand.  A  ruler  was  secured  at  the  i>ther  end  and  ad- 
justed to  measure  the  distance  of  tube  flexion. 

The  ETT  cuff  was  centered  in  the  plastic  cylinder.  A 
cuff  pressure  t)f  %)  cm  H^O  was  used  to  ensure  tube  sta- 
bility during  the  measurements  and  to  present  contact  of 


the  tube  lumen  internal  to  the  cuff  with  the  plastic  cylinder 
walls  during  flexion  (see  Fig.  3). 

The  natural  curvature  of  the  ETT  was  centered  in  the 
vertical  plane,  perpendicular  to  the  horizontal  plane  dis- 
secting the  center  of  the  ETT  cuff.  Force  gauge  calibration 
and  accuracy  were  verified  using  precision  weights  of  1 . 
10.  and  .^0  g.  The  force  meter  was  positioned  to  make 
contact  with  the  ETT  tip  using  the  manual  adjustment 
knob  and  ad|usted  so  thai  a  nimimum  force  of  0.1  -0.3  g 
was  detected.  The  ETT  end  was  then  flexed  downward  a 
distance  of  .^  cm  from  its  resting  position  and  secured  in 
place.  Two  minutes  were  allowed  for  the  tube  to  conform 
to  its  new  shape  in  the  flexed  position,  and  the  force  gen- 
erated at  the  tip  was  recorded.  The  ETT  w as  then  flexed  to 
a  distance  of  10  cm  from  its  resting  position  and  the  mea- 
surement was  repeated. 

Measurements  were  performed  on  6  types  of  ETTs  from 
5  manufacturers:  Mallinckrodt  HiLo  Evac.  Mailinckrodt 
.Standard.  Porlex  (SIM.S  Portex.  Keene.  New  Hampshire). 
Sheridan  (Keiulall  fompaii).  Mansfield.  Massachusetts). 
Rusch  (Rusch  Inc.  Ouluth.  Georgia),  and  Polamedco  (Pol- 
amedco.  Marinade!  Rev.  California).  To  determine  whether 
the  suspected  rigidit)  v\as  an  inhereni  characteristic  ot  the 
HiLo  Evac  ETT.  rigidity  was  measured  in  4  tube  si/es: 
6.0.  7.0.  7..'^.  and  8.0  mm  internal  diameier.  A  single  mea- 
surement was  made  from  4  indiv  idual  lubes  from  the  same 
lot  number  in  each  size,  so  that  a  total  of  16  ETTs  were 
tested  from  each  manufacturer.  \\\  tubes  were  preheated 
for  at  least  i  iioiii.  lo  an  em  iionmental  lemperalure  ot  37 " 


Respiratory  Care  •  October  2001  Voi  46  No  10 


1015 


Tracheal-Innominate  Artery  Fistula 


Mallinckrodt  HiLo 
Evac 


Portex 


Sheridan 


Rusch 


Polamedco 


Mallinckrodt 
Standard 

Fig.  4.  Endotracheal  tube  (ETT)  rigidity  measured  as  force  in  grams  at  2  levels  of  tube  flexion,  among  6  varieties  of  endotracheal  tube.  Clear 
bars  represent  force  measurements  at  5  cm  of  flexion.  Black  bars  represent  force  measurements  at  10  cm  of  flexion. 


C.  and  measurements  were  performed  at  this  temperature 
inside  an  isolette  (.Air-Shields/Hill-Rom.  Batesxille,  Indi- 
ana). The  results  were  expressed  as  the  tbrce  generated  at 
5  cm  and  10  cm  of  flexion  minus  the  initial  force  (0.1-0.3 
g).  Values  are  reported  as  mean  ±  standard  deviation. 
Differences  in  \alues  were  analyzed  by  one-way  analysis 
of  variance  and  the  Sludent-Newman-Kuels  test."^  Results 
were  considered  significant  if  p  <  0.05. 

Results 

At  both  5  cm  and  10  cm  of  flexion,  the  HiLo  Evac  ETT 
exerted  significantly  more  force  than  all  other  ETTs  tested 
(Fig.  4).  The  higher  rigidity  of  the  HiLo  Evac  ETT  was 
apparent  in  all  sizes  of  ETT  tested. 

The  mean  force  exerted  by  the  HiLo  Evac  ETT  was 
10.1  ±  2.8  g  at  5  cm  of  flexion  and  17.7  ±  5.1  g  at  10  cm 
of  flexion.  In  contrast,  the  aggregate  mean  force  exerted 
by  all  other  ETTs  combined  was  4.0  ±  1.6  g  at  5  cm 
llexion  and  8.0  ±  2.8  g  at  10  cm  of  tlexion  (Table  I ). 


Discussion 

We  have  described  an  unloitiuialc  iiKidcnl  ol  death  fol- 
lowing innominate  artery  fistula  formation  secondary  to 
tracheal  ert)sion  in  a  complex  case  of  se\ere.  extensive 
body  surface  burns,  sepsis,  and  acute  respiratory  distress 
syndrome.  The  patient  presented  5  airway  management 
problems.  First,  his  airway  patencN  was  tenuous  because 
of  thermal  airway  injury  and  edema  Ibrmation  from  ag- 
gressive lliud  icsuscilation.  .Secoiul.  his  ETT  could  not  be 
.secured  easiK  by  normal  methods  because  of  extensixe 
neck  and  facial  biu'ns.  Third,  the  patient  required  frequent 
position  changes  and  multiple  transports  to  the  operating 
room  for  wound  care,  both  of  which  increased  the  proba- 
bility of  accidental  exlubation.  Iheretore.  the  ETT  was 
.secured  into  place  with  wire  suimes  lor  maximum  secu- 
rity. This  presented  the  fourth  problem:  the  ETT  posiliitn 
could  not  be  routinel_\  adjusted,  so  the  tube  remained  in 
one  position  for  an  extended  period.  Therefore,  direct  pres- 
sure caused  by  the  ETT  tip  (in  conjiniction  with  repetitive 
tracheal  mucosa  trauma  from  the  insertion  of  suctii)n  cath- 


1016 


Respiratory  Care  •  October  2001  Voi,  46  No  10 


■|"i<acii1;A1.-Innomin.\ii,  Akii  in  lisiri  a 


lahlc  I.       (inmis  ol  lorco  al  [■iidolracheal  I  ulv  Tip  McaMJicil 
During  Flexion 


Size 


Manulacturcr 


5  cm 
Fioxiun  (g) 


10  cm 
FIcxiun  (£l 


6.0*  Mallinckrodl  HiLo  Evae 

Portex 
Sheridan 

Mallinckrodl  Standard 
Rusch 
Poianiedco 

7,0*  Mallinckrodl  HiLo  Hvac 

Porlex 

Sheridan 

Mallinckrodl  Slandard 
Ru^ch 
Polamcdco 

7.5*  Mallinckrodl  HiLo  Evac 

Portex 
Sheridan 

Mallinckrodl  Standard 
Rusch 
Polamedco 

8.0*  Mallinckrodl  HiLo  F.vac 

Porlex 
Sheridan 

Mallinckrodl  Standard 
Ru.sch 
Polamedco 
iggregate  data 

(all  si/est)        Mallinckrodl  HiLo  Evac 
Portex 
Sheridan 

Mallinckrodl  Standard 
Rusch 
Polamedco 


9.2  ±  1.5 

4.2  ±  0.7 

.1.0  *  0.6 

,V1  •   1.(1 

1.6  i0..1 

1.1  ±0.4 

lO.X  t  4.1 
4.9  ±  0.7 

5.2  ±  I .0 
4.9  ±  1 .6 

1.1  ±0.4 

1.3  ±  0.5 

10.4  -  1.6 

7.4  =  1.4 

4.5  ±  0.4 

5.2  ±  1.5 

2.5  ±  0.8 
2.0  ±  0.6 

10.0  i  4.1 

9.6  ±  0.6 

6.7  ±  0.8 
6.7  i  2.8 

2.4  ±  0.5 
2.9  ±  1.0 

1 0.1  ±  2.8? 
6..';  ±2.4 

4.5  ±  1.5 
5.0  ±  2.1 
1.9  ±  0.8 
l.S  ±  1.0 


14.7  ±  1.1 

9.7  ±  1.3 

6.0  ±  1.0 

6.2  ±  1.8 

3. 1  ±  0.9 

1.8  ±0.6 

18.3  ±  6.5 

10.2  ±  1.6 
10.9  ±  2.9 

8.7  ±  l.I 
2.7  ±  0.8 

2.1  ±  0.3 

19.5  ±  5.2 

15.3  ±  2.7 

9.9  ±  2.1 

10.2  ±  1.6 

5.2  ±  1.6 

4.1  ±  1.1 

18.3  ±  6.6 
18.0  ±  1.5 
13.0  ±  2.0 

11.8  ±4.2 

4.4  ±  0.8 

6.2  ±  2.7 

17.7  ±5.1$ 

13.3  ±  3.9 

9.9  ±  3.2 

9.2  ±  3. 1 

3.9  ±  1.4 

3.5  ±  2.3 


Values  are  mean  ±  SU. 

•n  =  4  for  each  manufaeturcr. 

t*i  =  16  for  each  manufacturer. 

$p  <  0.05  compared  lo  aggregate  dala  from  alt  olher  brands. 


ctcrs)  was  probably  the  main  I'aclor  conlrihtiliiiy  in  the 
tracheal  wall  erosion  and  arterial  t'istula  tormation.  How- 
ever, we  have  used  this  method  lo  secure  ETTs  in  severe 
burn  cases  tor  many  years  without  complication,  iilth. 
severe  circiimlerential  burns  and  edema  around  the  lace 
and  neck  precludeil  trachesotomy. 

Tracheo-artcrial  listiila  lormaiion  lestiltint;  iVom  an  MTT 
is  extremely  rare.  In  the  only  known  previous  report," 
extensive  vascular  injuries  in  the  area  ot  the  erosion  was 
thought  to  have  been  a  predisposing  factor.  In  our  case, 
postmortem  examination  revealed  that  (he  tracheo-arterial 
injury  occurred  at  the  ETT  tip.  and  not  the  le\el  of  the 
cuff.  Our  laboratory  investigation  found  ihai  ihc  HiLo  Evac 
ETT  exerteei  more  force  at  its  tip  than  an)  nihci  lube  that 


was  tested.  However,  there  is  no  evidence  in  the  scientific 
literaiuie  quantifying  what  level  of  force  exertion  is  clin- 
ically relevant.  The  intent  of  the  experimental  model  was 
to  perlorm  a  simple  mechanical  measurement  to  quantify 
iliflerences  m  lube  riL'iilily.  Inicrprctaium  of  the  clinical 
implications  of  these  data  are  limitetl  and  they  may  have 
lilllc  relevance  in  v  ivo,  where  presstire  exerted  by  the  Ell 
occurs  at  miiliiplc  sites.  Iiirthermore.  it  is  impossible  to 
know  whether  the  dillereiices  we  found  in  tube  rigidity 
(alter  heating  lo  body  temperature  for  an  hour)  would  still 
exist  in  vivo  after  several  days  or  weeks  of  intubation. 

We  w  ish  to  emphasize  that  the  HiLo  Evac  ETT  has  been 
studied  in  hundreds  t)f  patients  and  used  in  thousands  more 
vvorldw  ide.  We  are  unaware  of  any  reported  serious  com- 
plications with  use  of  this  tube  under  normal  critical  care 
conditions.  Our  report  describes  an  extremely  difficult  case 
of  airway  management.  In  patients  requiring  long-term 
intubation  and  in  whom  normal  ETT  repositioning  cannot 
be  done,  it  may  be  pruilenl  to  avoid  using  the  more  rigid 
HiLo  Evac  lube. 

Other  factors  may  have  contributed  to  the  tracheal-in- 
nominaic  artery  ei'osion.  These  include  the  initial  thermal 
injury  to  the  tracheal  mucosa,  sepsis,  the  ongoing  inability 
to  meet  the  large  nutritional  demands  of  the  patient  (be- 
cause it  would  adversely  affect  tissue  healing),  and  repet- 
itive tracheal  trauma  from  suction  catheters. 

Tracheal  trauma  related  to  suction  catheters  has  been 
documented  in  animal  studies.''  in  humans  at  autopsy.** 
and  during  radiographic  follow-up  after  intubation.-"  Pass- 
ing suction  catheters  through  an  ETT  tip  fixed  at  a  con- 
stant position  would  repeatedly  cause  the  catheter  to  im- 
pact and  defied  off  the  tracheal  wall  at  a  focal  site  and 
result  in  mucosal  trauma  aiul  ulceialion. 

Conclusion 

In  ct)nclusion.  we  hav e  reported  the  second  know n  case 
ot  death  from  tracheo-arterial  fistula  during  endotracheal 
intubation  and  the  first  case  in  which  evidence  directly 
implicated  the  ETT  tip.  Inabiliiy  to  change  the  ETT  posi- 
tion for  an  extended  period  (40  d)  was  believed  to  be  the 
primary  cause.  We  speculate  that  the  greater  rigidity  of  the 
HiLo  Evac  ETT  may  have  played  a  contributory  role. 
Therefore,  as  a  precaution,  it  may  he  prudent  to  avoid 
using  the  HiLo  Evac  ETT  under  similar  circumstances  of 
unusual  airway  management  problems. 
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Airway  Pressure  Release  Ventilation  with  a  Sliort  Release  Time 
in  a  Child  with  Aeute  Respiratory  Distress  Syndrome 

Jasdii  A  Poland  MD.  Jaiiics  Martin  F^RT.  Terry  Novotny  RRT.  Dennis  M  Super  MD. 
Rupert  A  Dyer  IX).  and  Marcnin  .1  Mhanna  MD 


Airway  pressure  release  ventilation  ( APR\  )  allows  Nentilation  and  oxyjienation  to  occur  at  lower 
peak  and  mean  airway  pressures  than  coinentional  positive  [)ressure  xentiiation.  The  use  of  \I'R\ 
in  adults  is  an  etfeetive  method  of  \entilation  tor  patients  with  acute  lun^  iujurN  and  acute  respi- 
ratory distress  syndrome.  However,  the  use  of  AFRN  in  children  is  less  estahlished.  We  report  the 
use  of  AI'RN  with  a  short  release  time  of  ((.2  s  in  a  child  with  acute  respiratory  distress  syndrome 
secoudarv  to  respirator)  s\ne>tial  >irus  pneumonia.  Kc\  wanls:  airwcn  presMiiv  release  ventilalton. 
acute  respiratoty  distress  syndrome,  respiratory  sxiuytial  virus.     |Rcspir  Care  20()1:46(  I()):1019-I023| 


Introduction 

The  treatment  strategy  in  acute  imig  injury  (AL!)  and 
aeute  respiratory  distress  syndrome  (ARDS)  is  to  maintain 
oxygenation  and  provide  \entiIation  while  the  patient's 
lungs  recover  from  the  initial  insult.  The  mainstay  of  this 
support  is  invasive  ventilation,  either  conventional  posi- 
tive pressure  \entilation  iPPV)  or  noneonsentional  venti- 
lation such  as  high-frequency  oscillatory  ventilation  or  in- 
verse ratio  ventilation.  Some  patients  even  require  further 
support  vv  ith  extra-corporeal  membrane  oxygenation.  The 
respiratory  support  provided  for  ARDS  patients  can  lead 
to  complications  such  as  oxygen  toxicity  and  barotrauma. 
Furthermore,  nonconventional  methods  of  ventilation  of- 
ten require  heavv  sedatit)n  and  neuromuscular  blockade. 
which  can  further  complicate  a  patient's  course  in  the 
intensive  care  unit. 

In  airway  pressure  release  venldatmn  (.APRV).  ventila- 
tion is  provided  by  a  release  in  airway  pressure,  coupled 
with  the  patient's  spontaneous  breathing.  Since  the  patient 
is  able  to  breathe  spontaneously  throughout  the  entire  re- 
spiratory cycle  w  ith  this  mode  of  ventilation,  the  need  for 
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heavy  sedation  and  netiromuscular  blockade  is  less  than 
with  other  methods  of  nonconventional  ventilation.  Be- 
cause .APRV  allows  lower  airvvav  pressures  while  provid- 
ing adequate  oxygenation,  the  incidence  of  barotrauma 
may  also  be  decreased.  Hence.  APRV  offers  a  possible 
advantageous  alternative  to  other  modes  of  nonconven- 
tional ventilation. 

Success  w  ith  APRV  in  adults  has  been  reported,  but  the 
pediatric  experience  consists  of  only  a  few  case  reports 
and  abstracts,  with  the  shortest  release  time  being  1.9  s. 
We  present  a  case  of  severe  respiratory  distress  that  was 
refractory  to  conventional  PPV  but  that  responded  to  .APRV. 

Case  Summary 

The  patient  was  a  2 '/2-year-old.  17  kg  bov  with  devel- 
opmental delay.  He  was  transferred  from  a  pediatric  nurs- 
ing care  facility  to  our  pediatric  intensive  care  unit  because 
of  progressive  dyspnea,  fever  of  .^9.0"  C.  and  cough.  His 
medical  history  was  notable  for  mental  retardation,  cere- 
bral palsy,  epilepsy,  and  hydrocephalus  with  a  ventriculo- 
peritoneal  shunt  secondary  to  intraventricular  hemorrhage. 
He  had  also  had  a  fundoplication  with  feeding  gastrostomy 
tube,  hypothyroidism,  and  asthma.  Three  days  prior  to  his 
admission,  the  child  was  started  on  oxygen  because  of  his 
dyspnea.  A  chest  radiograph  obtained  on  the  day  prior  to 
his  admission  showed  left  lower  lobe  pneumonia  with  ef- 
fusion. The  patient  was  tieated  with  amoxicillin-clavu- 
lanate  and  oral  furosemide.  The  referring  hospital  also 
began  the  child  on  albuterol  aerosol  therapy  and  oral  pred- 
nisone at  2  mg/kg/d. 

On  admission  to  the  pediatric  intensive  care  unit,  his 
vital  signs  were  notable  for  a  temperatin-e  of  .'^S.  I  '  C.  heart 
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Table  I.       Suinman  ol  Venlilalor  Sellings  ami  Biixici  Gas  Values  Beiorc  APRV 


Time 

Mode 

F.O, 

V,/PIP 
(mL/cm  HjO) 

PS 
(cm  H,0) 

PEEP 
(cm  HjO) 

(breaths/min) 

Type 

pH 

PaCO; 

(mm  Mg) 

P.O, 

(mm  Hg) 

Atlniission 

NRFM 

1  n 

— 

— 

— 

— 

ABG 

7.47 

43 

122 

8  lioiirs 

Vf 

1  (1 

170 

13 

5 

20 

VBG 

7.47 

37 

39 

24  iiours 

vc 

0.5 

ll.-; 

8 

6 

20 

VBG 

7.38 

50 

97 

120  hours 

PC 

1.0 

36 

15 

10 

20 

ABG 

7.31 

70 

85 

APRV  =  airway  pnrssurc  rcIcaM.*  \cmil.iiinn 

F|Q,  =  fraction  of  inspitvd  tixygt-n 

VT  =  lidal  volume 

PIP  =  peak  inspiratory  pressure 

PS  =  prcs,sure  support 

PEEP  =  positive  cn(l-c\piratory  prcssurx' 

/  =  respiratory  rate 

PaCOi  ~  arterial  paniai  pressure  of  carbon  Jic 

PaOi  =  artenal  partial  pressure  of  o.xygen 

NRFM  =  non-rebreathuig  face  mask 

ABG  =  arterial  hlood  gas 

VC  =  volume  control 

VBG  =  venous  blood  gas 

PC  =  pressure  control 


rate  of  70  heats/min.  hlcKxi  pressure  (if  1  15/46  mm  Hg. 
respiratory  rate  of  64  brealhs/miii.  and  t)\ygen  saturation 
of  100%  on  100%  oxygen  at  S  L/min  by  nonrebreather 
face  mask.  Physical  examination  on  admission  found  mod- 
erate dehydration,  rhinorrhea.  diminished  air  exchange  in 
the  left  chest,  rales  at  the  left  base,  and  no  physical  signs 
of  respiratory  distress.  Whee/.ing  was  not  found,  but  the 
expiratory  phase  was  prolonged.  Tables  I  and  2  summa- 
rize the  arterial  blood  gas  (ABG)  values  and  respiratory 
interventions  throughout  the  course  of  admission. 

Eight  hours  after  admission,  the  child  was  intubated  for 
increased  work  of  breathing  and  was  iiiiiiall\  placed  on 
synchronized  intermittent  mandator}-  \entilalion  w  ith  pres- 
sure support.  Table  1  shows  the  initial  ventilator  settings 
and  ■'XBG  values.  Peak  inspiratory  pressure  on  those  set- 


tings was  42  cm  H^O  and  mean  airway  pressure  was  14  cm 
H^O.  The  child  was  started  on  intravenous  methylpred- 
nisone  and  given  albuterol  aerosols  every  hour.  Ceftriax- 
one and  clindamycin  were  also  administered  intravenously 
for  chest  radifigraphic  findings  of  pneumonia. 

Table  1  shows  the  ventilator  settings  on  hospital  day  2. 
Peak  inspiratory  pressure  on  those  settings  was  30  cm 
HjO.  and  mean  airway  pressure  was  1 1  cm  H^O. 

On  hospital  day  4.  chest  radiograph  findings  had  pro- 
gressed to  show  bilateral  infiltrates  consistent  with  ARDS. 
The  nasopharyngeal  swabs  obtained  on  admission  were 
positive  for  respiratory  syncytial  \  irus  by  direct  fluores- 
cent antibody  testing. 

On  hospital  day  5  the  patient's  respiratory  status  wors- 
ened. The  mode  of  ventilaiitin  was  switched  lo  pressure 


Table  2.      Summary  of  Ventilator  Settings  aniJ  Blood  Gas  Values  After  APRV 


Time 

Mode 

F,o, 

P., 
(cm  H,0) 

Pt 
(cm  H,0) 

Til 
(s) 

T, 

(s) 

Type 

pH 

PaCO; 

(mm  Hg) 

PaO, 

(mm  Hg) 

126  hours 

APRV 

1.0 

28 

8 

2.7 

0.8 

ABG 

7.37 

69 

78 

128  hours 

APRV 

1.0 

28 

8 

2.7 

0.2 

ABG 

7.32 

65 

250 

144  hours 

APRV 

0.6 

28 

7 

2.3 

0.2 

ABG 

7.40 

63 

106 

21fi  hours 

APRV 

0.35 

12 

5 

1.5 

6.0 

ABG 

7.38 

50 

118 

312  hours 

Bipap 

0.21 

— 

— 

— 

— 

ABG 

7.38 

45 

103 

APRV  -  airway  pressure  release  ventilalion 

FjQ,  =  fraclion  of  inspired  oxygen 

P((  =  high  pR'ssure 

Pl  =  low  pressure 

Th  =  high  lime 

Tl  =  low  linie 

P,/C02  ~  ^cnal  p3ni.1l  prcvsunr  of  carbon  dioxide 

PaO?  ~  arterial  partial  pressure  of  oxygen 

ABG  =  arterial  blood  gas 

Bipap  =  bi-lcvcl  pcwilivc  airway  pressure 
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3 


45  -1 
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5 


■Peak  Pressure  (cm  water) 
■Mean  Airway  Pressure  (cm  water) 
■Oygenation  Index 


VC  VC  PC  APRV  APRV 

Mode  of  Ventilation 


APRV 


Bipap 


RA 


Fig.  1.  Ventilator  parameters  and  oxygenation  index  during  intensive  care  unit  admission.  VC 
pressure  control.  Bipap  =  bi-level  positive  airway  pressure.  RA  =  room  air. 


volume  control.  PC 


control  with  the  settings  shuvwi  in  JMc  1.  On  these  set- 
tings, exhaled  return  tidal  volume  (Vj)  was  84  niL  and 
mean  airway  pressure  was  20  cm  H^O.  The  inspiratory 
time  was  set  at  1.2  s  (inspiratory  lime-to-expiiatory  time 
ratio  1:1.5).  An  ABG  sample  at  that  time  found  the  P,,q/ 
F|o  ratio  (ratio  of  arterial  partial  pressure  of  oxygen  to 
fraction  of  inspired  oxygen)  to  be  S.^. 

During  manual  bag  ventilation  for  an  episode  of  low- 
blood  oxygen  saturation  (in  which  oxygen  saturation  val- 
ues, measured  by  pulse  oximetry  |.S|,,,  |.  were  in  the  80- 
90%  range),  Spo,  improved  w  ith  a  longer  inspiratory  phase; 
hence,  a  trial  of  APRV  was  initialed. 

Table  2  shows  the  initial  APRV  settings  and  blood  gas 
values.  On  those  settings,  mean  airway  pressure  was  23 
cm  H;0.  The  first  ABG  values  (see  Table  2)  while  on 
APRV  indicated  a  P,o/F|o,  ratio  of  78. 

After  shortening  the  release  time  lo  0.2  s  ( 128  h  alter 
admission).  ABG  values  had  impro\cd  and  ihc  P.,o,/F|o, 
ratio  was  2.50.  At  a  release  time  of  0.2  s,  exhaled  Wj  was 
83  mL  (3  mL/kg)  and  intrinsic  positive  end-expiratory 
pressure  (PEEP)  was  15  cm  H^O.  By  the  following  day 
(144  h  after  admission),  F,o,  was  decreased  to  0.6  while 
maintaining  Spo,  >  90%  (see  Table  2).  Mean  airwa\  pres- 
sure was  26  cm  H^O.  An  ABG  sample  draw  n  al  dial  time 
indicated  a  P,,()/F„,  ratio  of  176. 

At  no  time  during  the  course  of  the  hospital  admission 
did  the  child  require  pharmacologic  intervention  to  sup- 
port his  cardiovascular  system,  and  w  ithiii  .^  das  s  the  ven- 
tilator settings  were  compatible  with  extubation.  Table  2 
shows  (he  patient's  last  \entila(or  scKings  prior  (o  extuba- 


tion (216  h  after  admission).  An  ABG  sample  at  that  time 
indicated  a  P;,o,/Fio,  ratio  of  337. 

On  hospital  day  9.  following  a  43  min  trial  of  synchro- 
nized intcrmitlcnl  mandatory  ventilation  with  F,,,  0.33. 
respiratory  rate  8  breaths/min,  Vj  150  mL,  and  PEEP  5  cm 
H,0.  the  child  was  extubated  to  supplemental  oxygen  \  ia 
nasal  cannula.  Following  extubation.  the  patient  had  upper 
airway  obstruction  secondary  to  pharyngeal  hypotonia.  The 
obstruction  was  relieved  by  noninvasive  PPV. 

By  hospital  day  13.  the  patient  was  weaned  to  room  air. 
Table  2  shows  ABG  values  obtained  at  that  time.  The  child 
was  discharged  to  his  original  long-term  care  facility  23 
days  alter  admission  (Fig.  1 ). 

Discussion 

This  case  demonstrates  a  unique  approach  to  the  man- 
agement of  a  child  with  ARD.S.  Medicall\  complicated 
children  in  respiratory  distress  often  require  \entilator\ 
support  in  pediatric  intensive  care.  Frequently,  these  chil- 
dren progress  into  ARDS  and  fail  therapy  with  conven- 
tional I'PV.  requiring  high-fieiiiienc\  oscillator\  \eiitila- 
lion  or  iiucrse  lalio  \eiitila(ion.  The  child  reporled  in  lliis 
case  had  an  e\ol\ing  .ARDS  dial  failed  con\enlioiial  ther- 
apy. This  child,  however,  benefited  from  a  relati\cl>  new- 
method  of  ventilation  in  (he  pediatric  population:  APRV. 
The  case  illustrates  thai  (he  benefits  of  .APRV  that  have 
been  shown  in  adults,  such  as  \eniilating  al  lower  peak 
airway  pressure,  allowing  spontaneous  breathing,  and 
avoidiivj  use  ol  licaw  sedation  and  neuromuscular  block- 
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adc.  miglil  iilso  hciictit  the  pcdialiR-  population.  Adiliiiou- 
alls,  ihc  child  in  this  case  benefited  tVoni  a  ivleasc  time 
that  was  sht)iter  than  previously  lepoiteti. 

APRV  has  been  used  successfully  in  aiitihs  aiui  has 
been  shown  to  be  an  effective  alternati\e  to  conventional 
PPV  in  patients  with  acute  lung  injury  and  ARDS.'  '  In 
acute  lung  injin  \ .  AI'RV  has  been  shown  to  be  as  effective 
as  inverse  ratio  ventilation.-*  APRV  has  many  advantages 
over  other  methods  of  ventilation  such  as  conventional 
PPV  or  high-frei|uency  oscillatory  ventilation.  APRV  may 
cause  less  cardiovascular  depression  than  conventional 
PPV.''  In  patients  recovering  from  canliopulmonary  by- 
pass. APRV  was  shown  to  support  oxygenation  and  ven- 
tilation without  depressing  cardiac  function  to  the  same 
extent  as  coinenlional  PPV.'  Compared  to  conventional 
PPV,  APRV  improves  ventilation-perfusion  matching  and 
leads  to  better  ventilation.-''  **  APRV  may  reduce  baro- 
trauma by  ventilating  at  lower  peak  airway  pressures.-'^ 
APRV  also  has  the  major  advantage  of  allowing  the  pa- 
tient to  breathe  spontaneously  during  the  entire  respiratory 
cycle,  while  providing  ventilatory  support.  Spontaneous 
breathing  has  been  shown  to  impixne  right  ventricular 
end  diastolic  volume,  stroke  volume,  cardiac  index.  P.,o,. 
oxygen  delivery,  ventilation-perfusion  mismatch,  and  dead 
space."  '"  Additionally,  by  allowing  the  patient  to  breathe 
spontaneously,  APRV  does  not  require  the  use  of  heavy 
sedation  and  paralytic  agents  (as  in  pressure  control  with 
inverse  ratio  ventilation  and  high  frequency  oscillatory 
ventilation),  medications  that  have  morbidity  associated 
with  their  use. 

Little  has  been  published  regarding  the  use  of  APRV  in 
the  pediatric  population."  '■'  In  our  patient,  ventilation  and 
oxygenation  were  optimally  provided  at  a  shorter  relea.se 
time  (0.2  s)  than  previously  reported  in  adults.-  This  is 
consistent  with  the  work  by  Martin  and  Wetzel,  with  neo- 
natal sheep,  in  which  they  found  that  poorly  compliant 
lungs  require  a  short  release  time  to  maintain  oxygenation 
and  ventilation,  in  order  to  avoid  atelectasis.'^  In  this  pa- 
tient, a  trial  of  0.8  s  for  the  release  time  did  not  provide  the 
necessary  support  to  prevent  hypoxia  and  hypercapnia, 
compared  to  the  shorter  release  time  of  0.2  s.  The  release 
tunc  during  APRV  is  determined  by  the  time  constant  of 
the  lungs  (airway  resistance  and  lung-thorax  compliance). 
In  severe  ARDS.  time  constants  are  reduced  secondary  to 
impaired  compliance,  requiring  a  short  iclease  time.  In 
general,  children  have  higher  respiratory  rates  at  baseline 
and  therefore  have  shorter  respiratory  cycles.  In  the  pres- 
ence of  ARDS.  the  time  constant  is  shorter  than  normal, 
which  may  have  explained  the  need  for  an  even  shorter 
release  time  than  in  adults  (release  time  of  0.2  s  vs  > 
0.5  s).  The  patient's  ABG  improvement  t)n  a  short  release 
time  rellects  the  severity  of  his  ARDS  and  the  degree  of 
impaninent  of  his  compliance.  The  improvement  of  oxy- 


genation \n  this  case  could  be  relaleel  to  the  increase  of  the 
intrinsic  PEEP. 

This  case  highlights  that  when  using  APRV  the  operator 
must  be  aware  that  pressures  used  to  keep  alveoli  from 
collapsing  are  not  set  by  manipulation  of  the  extrinsic 
PHEP  directly,  but  are  a  function  of  intrinsic  PEEP,  which 
is  created  by  shortening  the  release  time  and  controlling 
the  low  pressure. 

The  improvement  of  oxygenation  following  the  nniia- 
tion  of  APRV  with  a  short  release  time  and  the  increase  in 
the  intrinsic  PEEP  could  have  been  achieved  by  using 
synchronized  intermittent  mandatory  ventilation  or  pres- 
sure control  ventilation  and  increasing  the  level  of  the 
extrinsic  PEEP.  One  of  the  advantages  of  APRV  is  the 
ability  to  ventilate  the  patient  with  an  elevated  intrinsic 
PEEP  without  heavy  sedation  and  neuromuscular  block- 
ade, which  was  attractive  in  this  situation. 

A  lung-protective  ventilation  strategy  is  becoming  the 
standard  of  care,  and  its  use  decreases  mortality  by  22%  in 
ARDS  patients.'"  Our  patient  was  ventilated  with  a  return 
V|  of  85  mL  (5  mL/kg)  and  an  intrinsic  PEEP  of  15  cm 
H^O,  which  is  a  strategy  compatible  with  the  recommen- 
dations of  the  ARDS  Network"'  and  a  lung-protective  (low 
Vj)  ventilation  strategy. 

This  case  report  has  shown  that  pediatric  patients  w  ith 
ALI  or  ARDS  may  benefit  from  APRV.  which  has  many 
advantages  over  conventional  ventilation.  It  causes  less 
cardiovascular  depression,  improves  ventilation-perfusion 
matching,  permits  ventilation  to  occur  at  lower  airway 
pressures,  and  allows  the  patient  to  breathe  spontaneously 
on  high  ventilator  settings,  avoiding  the  need  for  neuro- 
muscular blockade  or  heavv  sedation. 
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The  ARDS  (acute  respiratory  distress  syndrome)  Network  study  found  22^c  lower  mortality  in 
acute  lung  injury  and  ARDS  patients  ventilated  with  low  tidal  volumes  ( V, )  than  in  those  ventilated 
with  traditional  V ,  ventilation.  Several  points  should  be  considered  when  using  the  low  Vy  protocol 
for  clinical  practice.  Prior  to  implementation,  hemodynamic  and  acid-base  status,  minute  ventila- 
tion, and  adequacy  of  sedation  should  be  assessed  to  minimize  the  potential  for  intolerance.  Ihe 
volume-preset,  assist-control  mode  is  recommended  for  better  control  of  V^.  and  the  respiratory 
rate  should  be  increased  as  V,  is  reduced,  so  as  to  maintain  minute  ventilation  and  pre\ent  acute 
hypercapnia.  W  hen  unavoidable,  hypercapnia  should  be  induced  slowly.  \  entilator  inspirator)  How 
(V,)  and  trigger  sensitivity  settings  should  be  optimized  to  limit  the  increase  in  work  of  breathing 
and  dyspnea.  When  dyspnea  results  in  double-triggered  breaths.  V,  can  be  titrated  to  7-8  niL/kg. 
provided  end-inspiratory  plateau  pressure  is  <  30  cm  H^O.  In  severe  acidosis  (pH  <  7.15)  \  ,  also 
can  be  increased.  However,  every  effort  should  be  made  to  maintain  plateau  pressure  and  V,  goals 
by  buffering  severe  acidosis  and  treating  patient-ventilator  asynchronv  with  sedation.  Kvaluation 
for  weaning  should  occur  when  adequate  oxygenati(»n  can  be  maintained  on  40'/  owgen  and  a 
positive  end-expiratory  pressure  of  8  cm  HjO.  Pressure  support  levels  between  5  and  20  cm  H,() 
(above  5  cm  H,()  positive  end-expiratory  pressure)  are  used  for  weaning  and  titrated  to  keep  the 
respiratory  rate  <  35  breaths/min.  Pressure  support  levels  should  l)e  weaned  aggressi\el\.  as  long 
as  the  protocol's  weaning  tolerance  criteria  can  be  maintained.  A.<\  wonls:  acute  luiii;  injury,  acuic 
respiratorx  disircss  sxndroiuc.  low  lidul  voluiuv  vciiiihnioii.  luiHi-prDiciiivc  vcmihilion  protocol.  |Rcspir 
Care  2001  ;46(  10):  1024-1037] 
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Intriuliic'tiiiii 

Vciitihiloi-iiuliKOil  limi;  injury  coiiliihutcs  to  ilic  pio- 
tircssioii  of  iiciilc  lung  mi|ui\  (Al.l)  arul  iicLili.'  ivspiiiiiois 
distress  syndrome  (ARDS).'  It  oecins.  in  p;iit,  troni  the 
Linei|ual  distribution  of  a  super-normal  tidal  \olume  (V,) 
to  normal  areas  ol  the  luiii;  when  tliseased  areas  are  resis- 
tant to  leeimtnient  anil  e\pansion.'  The  resulting  aheolar 
overilistention  eauses  al\eolar-ea|">illais  membrane  tlam- 
age.'  inereased-permeability  pulmonary  eiiema.'  and  hya- 
line membrane  formation.'^  Therefore,  in  patients  with  All 
or  ARDS.  V,  should  be  redueed  to  6-7  mL/kg  to  limit  the 
end-inspiralory  plateau  pressure  (P,,!,,,)  to  s  30  em  H,()." 
If  neeessary.  V,  slu)ukl  he  reduceil  to  4  mL/kg  to  aeeom- 
plish  that  goal." 

Reeently.  the  ARDS  Network  (fiuided  by  the  National 
Heart  Lung  and  Blood  Institute)  published  a  stutly  indi- 
cating 22'7r  lower  mortality  with  a  low  V ,  ventilation  strat- 
egy in  patients  with  ALI  or  ARDS."  The  ARDS  Network 
|irotocol  reduces  V,  to  between  6  and  4  mL/kg  to  liniii 
P  .^  to  s  30  cm  HiO.  Achieving  comparable  moiiality 
reductions  in  clinical  practice  may  require  adaptation  ol 
the  entire  protocol  strategy.  Therefore,  as  members  of  the 
ARDS  Network,  we  have  written  this  article  as  a  guide  tor 
clinicians  who  wish  to  adapt  the  ARDS  Network's  re- 
search protocol  to  manage  .ALI  and  ARDS  patients.  We 
pro\  ide  an  overx  iew  of  the  ARDS  Network  low  V,  ven- 
tilation protocol  and  describe  its  implementation.  In  addi- 
tion, we  discuss  relevant  respiratory  care  and  nursing  is- 
sues based  on  management  problems  during  low  V, 
ventilation.  Our  recommendations  are  based  primarily  on 
our  clinical  experience  with  patients  enrolled  in  the  ARDS 
Network  low  V,  study. 

At  the  outset,  we  w  ish  to  stress  that  the  .-XRDS  Network 
low  Vy  protocol  was  designed  for  patients  with  ALI  anel 
has  been  shown  to  reduce  mortality  in  that  patient  popu- 
lation. Although  we  think  it  is  prudent  to  manage  mechan- 
ically ventilated  patients  at  lower  V,  (perhaps  <  10  ml./ 
kg),  there  is  no  evidence  from  large,  prospective, 
randomized  trials  that  a  low  Vj  protocol  benefits  patients 
without  pulmonary  disease.  Long  before  lung-protective 
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ventilation  was  used  in  AI.1/,\RI)S.  Darioli  and  Pcrret" 
reported  the  mortality  benefits  of  limiting  ventilator  pres- 
sures and  V  I  in  patients  with  status  asihmaticus.  However, 
in  obstructive  lung  diseases  the  alterations  in  pulmonary 
mechanics  are  fundamentally  different  and  thus  require  a 
much  different  approach  to  achieving  lung-protective  ven- 
tilation. Iherefoic.  without  careful  consideration  of  the 
specific  lesions  ami  alterations  in  mechanics,  we  cannot 
recommend  c.uicl  iitili/ation  of  the  ARDS  Network  re- 
search protocol  in  other  pulmonary  diseases.  Furthermore, 
there  are  conditions  that  may  coincide  with  ALI  (such  as 
acute  brain  injury,  acute  myocardial  infarction,  tricyclic 
antidepressant  overdose,  and  sickle  cell  crisis)  in  which 
the  protocol  shotild  be  deferred,  modified,  or  implemented 
with  extreme  caution  to  prevent  potential  complications 
associated  with  acute  hypercapnia. 

Overview  and  Implementation 

Patients  managed  w  ith  the  ARDS  Network  protocol  met 
American-Luropean  Consensus  Conference''  criteria:  acute 
onset.  P;,(),/P|(j,  (ratio  of  arterial  partial  pressure  of  o.xygen 
to  fraction  of  inspired  oxygen)  <  300  mm  Hg.  bilateral 
infiltrates  on  frontal  chest  radiograph,  and  pulmonary  ar- 
terial occlusion  pressure  ^  IS  mm  Hg  (or  no  ev  iilence  of 
left  atrial  hypertensioti).  The  ARDS  Network  low  V,  ven- 
tilation protocol  has  2  components:  a  continuous  mechan- 
ical ventilation  protocol  governing  the  acute  phase  of  ALI 
or  ARDS  and  a  weaning  protocol  that  governs  the  recov- 
ery phase.  During  the  acute  phase  patients  are  managed 
with  volume-targeted  "assist-control"  mechanical  ventila- 
tion, although  the  protocol  probably  could  be  adapted  to  a 
pressure-targeted  approach.  The  continuous  mechanical 
ventilation  portion  of  the  protocol  contains  5  interdepen- 
dent algorithm  parts  that  control  V-p,  Pp|„,,  arterial  pH,  and 
oxygenation  (Fig.  1 ). 

Continuous  Mechanical  V  entilation  Protocol 

Initiating  the  continuous  mechanical  ventilation  proto- 
col occurs  in  4  steps. 

First.  Vy  is  set  according  to  predicted  body  weight  ( PB \V ) 
and  adjusted  dovvti  to  6  mL/kg  within  the  first  4  hours  of 
protocol  implementation.  Because  normal  lung  volutiies 
are  predicted  on  the  basis  of  height  and  sex.'""  the  pa- 
tient's height  is  measured  to  determine  the  PBW  atid  cal- 
culate the  apptdpriaie  V,.  PBW  is  determined  by  the  fol- 
low ino  fortmilas: 


When  height  is  measured  in  centimeters  the  formula  is  adjusted  as 
follows:  Male:  PBW  in  kg  =  50  +  2.}  [(height  in  cm  -  I.S2)  ^  2.54). 
Female:  PBW  in  kg  =  45.5  +  2..1  |(heighl  in  cm  -  152)  -  2..541. 
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ARDS  Network  Low  Tidal  Volume  Protocol 
Two  Main  Components 


Acute  Phase  Component 

Volume-targeted,  assist- 
control  mechanical  ventilation 


Tidal  Volume  =  4-6  mL/kg 


Ppi.,  =  25-30  cm  H2O 


Oxygenation 

Paoj  =  55-80  mm  Hg 

Spoj  =  88-95% 

Specific  F:oj  and  PEEP 

relationship 


Arterial  pH  =  7.30-7.45 


/:  6-35  breaths/min 


Recovery'  Phase  Component 

Wean  using  pressure  support 

ventilation.  Rest  using  assist- 

control  ventilation. 


15 


1.  High  Level  Pressure  Support 

-20  cm  H2O  above  5  cm  H2O  PEEP  and 
F102  =  0.50  between  06:00  and  19:00 
Rest  overnight  on  assist-control  ventilation 


2.  Low  Level  Pressure  Support 

5-10  cm  H2O  above  5  cm  H2O  PEEP 

May  remain  on  pressure  support  24  hours 

a  day  if  tolerated 


V. 


3.  Unassisted  Breathing 

CPAP  =  5  cm  H2O  and  Fio,  =  0.50 
May  extubate  after  2  hours  of  CPAP 


Fig.  1 .  The  ARDS  Network  low  tidal  volume  (V^)  protocol's  2  mam  components.^  The  acute  phase  component 
(left)  uses  volume-targeted,  continuous  mechanical  ventilation  with  5  interdependent  algorithm  parts.  The 
recovery  phase  component  (right)  uses  graded  pressure  support  ventilation  to  facilitate  the  patient's  tran- 
sition to  unassisted  breathing.  ARDS  =  acute  respiratory  distress  syndrome.  Ppig,  =  inspiratory  plateau 
pressure.  P^o,  =  arterial  partial  pressure  of  oxygen.  Spo,  =  arterial  oxygen  saturation  measured  by  pulse 
oximetry.  F,o,  =  fraction  of  inspired  oxygen.  PEEP  =  positive  end-expiratory  pressure,  f  =  respiratory  rate. 
CPAP  --  continuous  positive  airway  pressure. 


Male:  PRW  in  kg  =  50  +  2.3  (height  in  inches  -  60) 
Female:  PBW  in  kg  =  45.5  +  2.3  (height  m  inches  -  60) 

Height  is  measured  from  heel  to  crown  witii  the  patient 
in  the  supine  position.  Then,  to  determine  the  delivered 
V-r,  the  PBW  is  multiplied  by  6  mL/kg.  The  inspired  V^  is 
measured  for  all  protocol  changes  because,  during  assisted 
\entilalion.  e.xpired  V,  may  significantly  change  on  a 
brealh-to-breath  basis.  To  prevent  "nuisance"  \entilator 
adjustments,  the  V-,  is  allowed  to  vary  by  ±  0.5  mL/kg  as 
long  as  Pp|_.,,  is  <  30  cm  H,0. 

Second,  the  ventilator-set  Vj  is  corrected  for  compres- 
sion volume  loss  from  pressurizing  the  ventilator  circuit. '- 
Accounting  for  compression  volume  loss  is  important  dur- 
ing low  V^  ventilation  because  changes  in  lung  mechanics 
that  affect  compression  Miluine  loss  can  substantially  alter 


ininute  ventilation  (Vj.)  and  may  limit  precise  control  of 
lung  stretch.  For  example,  a  random  sample  of  100  com- 
pression \olunie  data  points  (with  disposable  \entilator 
circuits)  was  collected  from  20  patients  in  the  low  V, 
group  at  San  Francisco  General  Hospital.  Compression 
\olume  was  92  ±  28  niL  (1.5  nil./kgl  or  19  ±  6'r  of  the 
preset  Vy. 

Compression  xolunic  loss  is  calculated  b>  measuring 
the  \cntilaior  circtnt  compliance  (see  Appendix).  Most 
ventilators  feature  aulomalic  V,  compensation.'-  so  that 
once  \entilalor  circtnt  compliance  is  deieiinined.  the  ven- 
lilalt)r  autoniaticall\  increases  the  delivered  V^  to  com- 
pensate for  compressible  volume  loss.  .Miernalively.  a  bed- 
side pulmonary  mechanics  moiutorcan  be  used  to  measure 
Vj  at  the  circuit  Y-piece.  which  reflects  the  actual  Vy 
delivered  to  the  patient. '^  Otherwise,  this  calculation  can 
be  performed  manually  or  added  to  a  bedside  computer 
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Tabic  I        Rcl.iliDJislilp  Between  PliKP  and  h,,,,  Sellings  in  llie  ARDS  Nclwork  PrDlocol 

F|,„  0.30        0.40        0.40        0,50        0.50        0.60        0.70        0.70        0.70        0.«0        0.90        0.90        0.90         1.0  1.0  1.0 

PEEP  5  5  8  8  10  10  10  12  14  14  14  16  IS  18        20-24        26-34* 


•When  ortcnul  punml  prcviure  of  oxygen  (P,o;*  ^  55  mm  Hg  (or  oncnul  oxygen  suluralion  mca.'turcd  by  pulxc  oximcify  [S^q^I  <  88^)  on  fniclion  of  inspired  oxygen  (F|(>j)  =  1.0  and  positive 
cnil-expimiory  prcssua*  (PEEP)  =  24  em  HiO.  then  ihe  inspiralory  limc-lo-cxpirulory  lime  ratio  (I:E)  i\  increased  lo  1: 1  and  PEEP  i«  increased  in  incremenb  of  2  cm  HjO  unlil  a  maximum  of  34 
cm  H;0  or  until  P^).,  >  55  mm  Hg  (or  Spo,  >  88%).  If  no  improvement  occurs  by  4  hours,  then  PEEP  is  decreased  lo  24  cm  H^O.  ARDS  =>  acute  respiratory  dislrevs  syndrome.  (Adapted  from 
Reference  7.) 


program.  Corrected  V,  can  be  cieterniined  h\  the  follow- 
ing t'ormulas:'- 

Compression  \  iilunic  =  circuit  compliance  X 

(PIP      PEEP) 

Corrected  \  ,  =  pre-.set  V^  —  compression  \  oluiiie 

wherein  PIP  is  peak  inspiratory  pressure  and  PEEP  is  pos- 
iti\e  end-expiratory  pressure. 

Third,  as  V,  is  reduced.  V,.  is  maintained  by  increasing 
the  pre-set  respiratory  rate  (/).  To  determine  the  new  /, 
divide  the  Vp  by  the  target  V, .  For  example,  if  the  pa- 
tient's Vp  is  15  L/min  and  the  target  Vj  is  0.5  L,  then  the 
new/  =  30  breaths/min. 

A  common  misconception  is  that  low  Vj  ventilation 
necessarily  requires  permissive  hypercapnia.  Because  the 
protocol  limits  the  preset/ to  35  breaths/min.  hypercapnia 
generally  is  induced  only  when  the  baseline  Vg  cannot  be 
matched  by  the  new  \entilator  settings  (eg.  when  the  base- 
line Vp  is  high)  or  the  V^  must  be  reduced  toward  4 
mL/kg.  If  necessary,  hypercapnia  should  be  induced  slowly 
so  that  the  arterial  partial  pressure  of  carbon  dioxide  (P,,c(,) 
does  not  rise  more  than  10  mm  Hg/h."  The  protocol  al- 
lows for  the  V,  to  be  reduced  to  6  mL/kg  over  4  h.^ 
Further  reductions  in  Vj  can  be  made,  by  1  mL/kg  over 
2-3  h.  if  neces.sary.'  Additional  protocol-directed  ventila- 
tor adjustments  include  setting  the  inspiration-expiration 
ratio  between  1:3  and  1:1.  Ventilator  inspiratory  tlow  (V,) 
and  flow  waveform  can  be  set  at  the  clinician's  discretion. 

Fourth,  once  the  target  V.p  is  established,  its  effect  on 
Ppi,„  and  oxygenation  must  be  considered.  V,  is  ag- 
gressively reduced  so  that  Ppi^,  is  between  25  and  30  cm 
H^O,^  because  important  lung  injury  may  occur  even  at 
Ppi„  <  30  cm  H,0.'^  1"^  Pp|„  is  measured  using  a  0.5  s 
end-inspiratory  pause-hold.  It  is  important  to  ensuie  thai 
the  patient  is  not  coughing,  continuing  to  inspire,  or  ac- 
tively expiring  during  the  P|,,„  measurement.  HistoricalK. 
low  V^.  ventilation  has  been  associated  with  progressive 
atelectasis"'  '^  and  increased  ahcolar-arterial  oxygen  ten- 
sion gradient.'"  "*  especially  during  hypercapnia.' '  When 
rapidly  induced  (in  <  60  mini,  permissive  hypercapnic 
\entilaiion  has  been  shown  to  increase  intrapulmonary 


shunt,  in  part  from  the  hemodynamic  effects  of  acute  re- 
spirator) acidosis.'"-"  Therefore,  adjustments  in  F|q,  and 
PEEP  are  sometimes  necessary.  Yet.  the  ARDS  Network 
study^  and  other  studies-'  -*  have  not  shown  that  large 
increases  in  F^^^^  or  PEEP  are  generally  required  as  V ,  is 
reduced. 

The  F,Q  /PEEP  grid  determines  the  appropriate  F,(,  for 
any  given  PEEP  level  (Table  1 ).  During  initiation  of  the 
protocol.  F|o,.  PEEP,  or  both  are  adjusted  in  intervals  of 
5-15  minutes,  until  F|(,/PEEP  are  compatible  with  the 
protocol.  For  example,  if  the  patient  is  on  Fk,  of  0.70, 
PEEP  of  10  cm  H,0.  and  has  a  P^o,  90  mm  Hg.  then  F,o, 
is  decreased  to  0.60.  In  contrast,  if  P^q  is  54  mm  Hg  on 
F,o,  of  0.70  and  PEEP  of  10  cm  H,0.  then  PEEP  is  in- 
creased to  1 2  cm  HiO  to  raise  P.,o  •  If  PEEP  is  increased, 
then  P|,,.|,  is  re-measured  to  esaliuite  the  need  for  reducing 
V-p  below  6  mL/kg. 

The  protocol  range  for  blood  oxygen  saturation  (mea- 
sured by  pulse  oximetry)  is  88-95%  and  the  range  for  P.,o, 
is  55-80  mm  Hg.^  These  ranges  allow  patients  to  be  man- 
aged with  mild  hypoxemia  rather  than  increasing  high  lev- 
els of  PEEP  and  F|o.  further.  In  addition,  the  upper  limit  of 
oxygenation  compels  prompt  changes  in  either  Fk,  or  PEEP 
in  response  to  improvement.  These  frequent  challenges  are 
used  to  facilitate  nunement  toward  the  weaning  arm  of  the 
trial. 

In  the  presence  of  severe  acidosis  or  hypoxemia,  the 
protocol  permits  temporary  suspension  of  the  upper  Pp,.,, 
limit.  When  severe  patient-ventilator  discoordination  oc- 
curs. V,  can  be  increased  to  7-8  mL/kg  as  long  as  Pp,.,, 
is  ^  30  cm  H2O  (Table  2).  The  pre-set  /  is  adjusted  to 
between  6  and  35  breaths/min  to  maintain  arterial  pH  be- 
tv\een  7.30  and  7.45.  Sodium  bicarbonate  can  be  used  to 
treat  severe  acidosis  (see  Table  2). 


Weaninj;  I'rotocol 

A  patient  enters  the  weaning  protocol  when  the  follow- 
ing criteria  are  met: 

1.  At  least  minimum  levels  of  stable  oxygenation  can  be 
maintained  on  F,,,  0.40  and  PEEP  S  cm  H,0. 

2.  Fn),  and  PEEP  have  either  decreased  or  ha\e  re- 
mained stable  during  the  pre\iiuis  day. 
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Tahle  2.       Conditions  L'nik-r  Winch  Tuliil  Volninc,  Ri.-.|iiraloiv  Rale,  oi  Olhcr  Prolocol  Adjusinienls  Arc  Made 


Condition 


V|.  /,  and  other  protocol  adjustments 


Pp,.,  >  30  cm  H3O 


Pp,^,  <  25  cm  H,0  and  V,  <  ft  mlAg 
Mild  acidosis:  pH  7.15-7.30 


Severe  acidosis;  pH  ■     7,15 


Severe  hypoxemia:  P,,„,  <  55  mm  Hg  (S|,q,  <  8S9c) 
on  F,o,  =  1.0  and  PEEP  =  24  cm  H,0  ' 


Severe  patient-ventilator  discoordination:  The  failure 
of  the  ventilator  to  pressuri/e  the  circuit  above 
PEEP  during  inspiration,  or  double-triggering  the 
ventilator  during  inspiration  (>  3  occurrences/min) 


Pplai  ~  cnd-inspirator\  pUitCiiii  pressure 

i   =  deerea.se 
Vf  =  lidal  volume 

t    =  increase 
/  =  respirator)'  rale 
Ve  =  minulc  vemilalion 

PaCtH  ~  anerial  panjal  pressure  of  carbon  dioxide 
PaO,  =  anerial  partial  pressure  of  o\ygcn 
Sp02  =  arterial  oxygen  saturation  measured  b\  pulse  oximetry 
F[o^  =  fraction  of  inspired  oxygen 
PEEP  =  positive  end-expiratory  pressure 
I;E  =  ratio  of  inspiratory  time  10  expiratory  time 
V]  =  inspiratory  flow  rate 


I  Vt  by  1  mL/kg  evei7  2-3  h,  to  a  minimum  of  4  mLAg 

t   /  to  maintain  V^ 

I    V|  to  (1  nilAg  and    i   /  to  maintain  V,; 

I   /  to  35  breaths/min  or  until  pH  a  7.30  with  P^c,,,  2:  25  mm  Hg 
If  pH  lemains  <  7.30  and  P„co,  *-  25  mm  Hg.  consider  treatment  with  sodium 
bicarbonate 

f  /  to  35  breaths/min  and  consider  treatment  of  pH  with  sodium  bicarbonate 
IfpH  remains  <  7.15.   ]   V^  by  I  niL/kg  until  pH  >  7.15 
Ppiai  >  -^"  '•'I"  H,0  is  acceptable 
Upper  limits  of  \' j  and  Pp,,,  are  suspended  until  pH  =  7.20 

Upper  limits  of  V,  and  P|,|„  arc  suspended  diirino  PEEP  trial  between  2ft  and  .^4  cm 

H,0 
I:E  is  set  al  1:1 

t   f  and   J   1;E  to   f   V, 
Ma.ximiz.e  trigger  sensitivity 

If  available  on  volume  mode,  use  decelerating  flow  pattern  to   |   V, 
If  above  measures  ineffective  and  P^,  „  <  30  cm  H,0.   ]   Vj  by  I  mL/kg  up  to  S  niL 


3.  The  patient  is  not  receiving  a  neuioniiiscular  blocking 
agent  and  there  is  no  evitjence  of  neuromuscular  blockaiJe. 

4.  Systolic  blood  pressure  is  >  90  mm  Hg  v\'ithout 
vasopressor  support. ' 

Patients  are  evaluated  for  weaning  between  6:00  am  and 
10:00  AM.  If  a  patient  is  not  triggering  breaths  from  the 
ventilator,  then  the  mandatory /is  reduced  by  50%  for  5 
minutes.  If  no  breaths  are  triggered  after  5  minutes,  then 
the  patient  does  not  meet  weaning  criteria  for  that  day 
(although  patients  can  be  re-evaluated  after  sedation  is 
decreased).  If  the  patient  is  triggering  breaths  from  the 
ventilator,  he  or  she  is  placed  on  continuous  positive  air- 
way pressure  (CPAP)  at  .5  cm  H2O,  with  F,,,^  of  0.50  for 
5  minutes.  At  5  minutes  of  CPAP,  if/is  <  35  breaths/min 
and  there  are  no  signs  of  intolerance  (Table  3).  then  wean- 
ing with  pressure  support  (PS)  ventilation  is  initiated.  How- 
ever, if /is  >  35  hivaths/min  al  the  eiul  ol  ihc  5  iniiitilos 


*  Dopamine  or  dobuiamine  infusions  of  £  5  Hg/kg/min  arc  not  consid- 
ered vasopressor  support. 


CPAP  trial  or  there  are  signs  of  intolerance,  the  patient  is 
placed  back  on  "assist-control"  ventilation.  If  excessive 
tachypnea/intolerance  is  caused  by  anxiety,  another  CPAP 
trial  is  initiated  after  sedation  has  been  adjusted. 

PS  is  set  between  5  and  20  cm  H.O  (in  increments  of  5 
cm  H-,0)  above  5  cm  H.O  of  PEEP,  depending  on  either 
/or  signs  of  intolerance  (Fig.  2).  The  initial  le\el  of  PS  is 
determined  h\  ihc  p;itient's/at  5  minutes  of  CP.AP.  M  the 
end  of  the  CPAP  trial,  if/is  <  25  breaths/min.  the  patient 
is  placed  on  the  minimum  le\el  of  PS  tor  2  ht)urs.  .Mler  2 
hours  at  the  miniinum  PS,  if/ is  <  35  breaths/min.  the 
patient  is  returned  to  CPAP  of  5  cm  H,0.  After  2  hours  of 
CPAP.  if/ is  <  35  breaths/min.  then  the  patient  can  be 
extubated  and  placed  on  a  T-piecc  w  ilh  supplemental  ox- 
ygen or  remain  on  CPAP  of  5  cm  H^O. 

In  contrast,  if  at  the  end  of  the  CPAP  trial /is  2h-35 
breaths/min.  then  the  patient  is  placed  on  the  highest  level 
of  PS  (20  cm  H,()l.  The  paliciu  is  challenged  \wlh  a  5  cm 
H,0  decrement  in  PS  at  least  every  3  hours.  In  ;uklition.  if 
/falls  below  26  hieaths/mm  at  any  time,  then  the  PS  level 
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Tiiblc  .V      C'lilcii.i  Used  to  Assess  Wciining  Ti)lerance 

Total  /  £35  breaths/niin  (>35  brcalhs/min  for  ^5  min  is  allowed) 

Sp,,,  a88*  (<88'*  for  <I5  min  is  allowed) 

No  respirator)'  distress,  defined  as  2  or  more  of  the  following: 

•  Heart  rale  >  120%  of  6:00  am  value  (>  120'*  for  £  5  mm  is 
allowed) 

•  Proiuuiiiced  accessor)  muscle  use 

•  Abdominal  paradox 

•  Diaphoresis 

•  Pronounced  subjective  sense  of  dyspnea 


/  =  tvNpirjn>n  rjlc 

Sj^,,  -  artcriiil  oxygen  sMIuralion  nieosurtd  hy  pulse  oxiniclry 


is  decreased  h\  5  cm  H^O  as  often  as  necessary.  Durinj;  PS 
weaning  irials,  if/ exceeds  35  breaths/niin  tor  -  5  niin. 
then  the  PS  level  is  increased  in  5  cm  H,0  increments  until 
/decreases  to  35  breaths/min.  If  that  cannot  be  achieved  at 
the  highest  level  of  PS  (20  cm  H,0).  then  the  patient  is 
returned  to  assist-control  \entilation  on  the  low  V ,  proto- 
col until  the  following  morning.  Weaning  is  resumed  at  the 
last  PS  le\cl  used  on  the  previous  cla\ . 

Munu^enienl  Problems  During  Low  Tidal 
\ Oliime  \  eiitilation 

Use  of  Pressure- Tarfiett'd  \  entilation.  Inspiratory 
I'lateau  Pressure,  and  Positive  Knd-Kxpiratory 
F'ressure  laryet  (ioals 

With  publication  of  positive  studies  such  as  the  ARDS 
Network  triaP  and  the  ""open-lung  approach. "-■'  questions 
have  been  raised  regarding  both  the  best  method  of  achiev- 
ing lung-protective  ventilation  and  what  pressure  target 
goals  should  be  set  for  Pj,,.,,  and  PEEP.  Pressure-targeted 
modes  of  ventilation  are  used  for  lung-protective  ventila- 
tion.^-''-'* However,  in  these  modes,  V^  is  determined 
mainly  by  transpulmonary  pressure,  so  that  Vj  will  vary 
directly  w  ith  patient  inspiratory  effort.-''  Therefore,  during 
patient-triggered  breaths,  lung  overdistention  can  occur 
despite  an  appropriately  set  airway  pressure  target.''  In 
these  studies''--'-'*  great  care  was  taken  to  ensure  that  V , 
did  not  exceed  6  niL/kg.  by  liberal  use  of  sedation  and.  in 
some  instances,-^  neuromuscular  blocking  agents.  Because 
volume-targeted  \entilation  offers  the  best  control  over 
\'i.  and  ihis  was  the  motlc  used  in  the  ARDS  Network 
studv.  s\c  recommend  that  lung-protective  \ entilation 
should  at  least  coinmence  with  this  mode  of  ventilation. 

The  P|,|  ,1  pressure  target  of  £  30  cm  H2O  requires  com- 
ment. When  the  concept  of  lung-protective  ventilation  in 
ARDS  was  first  developed,  a  P|,|.„  of  35-40  cm  H,0  was 
chosen-^  -■*  based  on  evidence  of  lung  injury  from  animal 
studies  and  the  fact  that  the  normal  Iuiil'  is  maximallv 


disicndcti  at  a  similar  transpulmonary  pressure.  Over  the 
years,  the  target  Pp,,,,  was  reduced  in  clinical  trials.''-'  as 
evidence  from  animal  studies  suggested  that  lung  injury 
occurs  at  peak  alveolar  pressures  below  30  cm  H^O.'-*  " 
One  interpretation  of  those  lung-protective  ventilation  tri- 
als^-' -'  is  that  the  positive  trials  were  the  ones  that  pro- 
duced the  largest  reductions  in  P,,!;,,.-''  A  Pp,,,,  above  32  cm 
H^O  appeared  to  be  predictive  of  a  higher  mortality  risk.-'' 
However,  the  ARDS  Network  study  found  improved  sur- 
vival at  a  mean  Pp,.,,  of  26  cm  H^O.  suggesting  thai  re- 
ducing Pp|,„  below  30  cin  H^O  is  an  important  goal.  The 
issue  of  an  appropriate  Pp,,,,  target  in  ALI  has  been  com- 
plicated by  the  concept  of  "volutrauma,"^"  which  suggests 
that  under  circumstances  of  diininished  chest  wall  com- 
pliance (C\v.  )•  '"Jie  overdistention  is  unlikely  to  occur  at 
the  anticipated  Ppi^,  because  transpulmonary  pressure  is 
reduced."  When  Cf-^  is  globally  reduced  (as  occurs  with 
generalized  tissue  edema  from  sepsis'-),  then  relaxation  of 
Ppi,„  goals  appears  reasonable.  However,  the  mechanical 
pioperties  of  the  chest  wall  are  complex  and  do  not  con- 
form to  simplistic  models  of  a  single  elastic  structure  cou- 
pled to  the  lungs.  The  chest  wall  includes  both  the  rib  cage 
and  the  abdominal  wall,  each  with  its  own  distinct  com- 
pliance." During  controlled  mechanical  ventilation,  the 
rib  cage  is  more  compliant  than  the  abdominal  wall  and 
accounts  for  over  10%  of  thoracic  displacement  during 
tidal  ventilation  in  the  supine  position."  As  a  result,  both 
low  Vj  \ entilation  and  the  volume-enhancing  effects  of 
PEEP  are  preferentially  distributed  to  the  ventral  portions 
of  the  lung.  '"*  This  discrepancy  between  rib  cage  and  ab- 
dominal wall  contributions  to  C^-w  becomes  particularly 
important  under  conditions  of  markedly  elevated  intra- 
abdominal pressure.'^  Therefore,  an  appropriate  ""lung- 
protective"  V,  when  C\\\  is  normal  may  cause  regional 
overdistention  and  \entilator-induced  lung  injury  when 
Cfvv  is  diminished  because  of  increased  intra-abdominal 
pressure.  Although  P-,  „  of  30  cm  H^O  is  seldom  realized 
in  patients  with  diminished  C^w  from  elevated  intra-ab- 
dominal pressure,  the  goal  of  iiiiiiimi:in<^  Pp,,,,  should  not 
be  abandoned. 

Appropriate  titration  of  PHEP  has  been  the  major  focus 
of  ventilator  management  in  ARDS  for  over  30  years.  In 
contrast  to  the  ARDS  Network  study,  the  open-lung  ap- 
proach-^ incorporated  higher  levels  of  PEEP,  which  were 
determined  by  identifying  a  lower  inflection  point  on  a 
pressure-volume  curve  of  the  lung-thorax.'"  This  point  is 
believed  to  represent  a  zone  where  applied  pressure  results 
in  substantial  lung  recruitment."'  Setting  PEEP  by  the  open 
lung  approach  is  based  on  evidence  that  repetitive  sheer 
stress  injury  develops  from  cyclic  reexpansion  and  ci>l- 
lapse  of  atelectatic  lung  during  tidal  ventilation."  Although 
high  levels  of  PEEP  may  reduce  repetitive  sheer  injury,  it 
also  may  cause  lung  injury  from  regional  lung  merdisten- 
tion."""  At  this  poinl.  the  safety  of  using  high  PEEP  levels 
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Weaning  Evaluation  Begins  When 

■  Stable  oxygenation  on  F,o,  =  0.40  and  PEEP  <  8  cm  H:0 
'  Systolic  blood  pressure  >  90  mm  Hg  without  vasopressors 
'  No  neuromuscular  blockade 
'  Patient  exhibiting  inspiratory  efforts 


Weaning  Assessment 
5  min  CPAP  trial  at 

F|o,  =  0.50  and  5  cm  H:0 


/<  35  breaths/niin 
without  signs  of  intolerance 


Pressure  Support  Trial  with 
Fio,  =  0.50  and  initial  PS  level 

determined  by /at  the  end  of  the 
CPAP  evaluation 


/=  26-35  brcaths/min 

PS  =  20  cm  H:0  above 
PEEP  =  5  cm  H;0 

•  i  PS  by  5  cm  H,0  every  1-3  h 

when/<  35  breaths/min  (or 
every  5  min  when 
/<  25  breaths/min). 

•  T  PS  by  5  cm  H.O  when 

/>  35  breaths/min. 

•If  PS  level  >  15cmH:0by 
19:00.  or  if/>  35  breaths/min 
on  PS  of  20  cm  H.O,  then 
return  to  assist  control. 

•  Commence  PS  weaning  between 
06:00  and  10:00  the  following 
day. 


Unassisted  Breathing  Achieved 

Extubation  with  supplemental  O^ 
T-piece 

Tracheostomy  collar 
CPAP  =  5  cm  HjO  without  PS 
or  IMV 


/>  35  breaths/min 
and/or  intolerance 


Return  to  assist-control  until 
following  day.  If/>35 
breaths/min  is  due  to  anxiety, 
then,  after  adjustments  are  made 
in  sedation,  a  second  CPAP  trial 
can  be  initiated  within  4  hours. 


/<  25  breaths/min 

PS  =  5  cm  H,0  above 
PEEP  =  5  cm  H:0 

•  After  2  h  of  PS  =  5  cm  H;0  with 

/<  35  breaths/min  and  no  signs 
of  intolerance,  proceed  to 
CPAP  n-ial. 

•  t  PS  by  5  cm  H.O  when 

/>  35  breaths/min. 

•At  19:00,  if  PS  level  <  10  cm 
HiO,  then  maintain  PS 
overnight. 


After  2  h  trial  of  CPAP  =  5  cm 
H,0: 

•  f<  35  breaths/min 

•  P,o,  >  60  mm  Hg  (or  Spo,  >  90%) 

with  pH  >  7.30 

•  Vt  >  4  mL/kg 

•  Absence  of  intolerance 


Fig.  2.  The  ARDS  Network  protocol  tor  weaning  a  patient  from  assist  control  ventilation  to  unassisted 
breathing.'  F|o,  fraction  of  inspired  oxygen.  PEEP  =  positive  end-expiratory  pressure.  CPAP  = 
continuous  positive  airway  pressure,  f  =  respiratory  rate.  PS  =  pressure  support.  Pgo,  =  arterial 
partial  pressure  of  oxygen.  Spo,  =  arterial  oxygen  saturation  measured  by  pulse  oximetry.  Vj  =  tidal 
volume.  IMV  =  intermittent  mandatory  ventilation. 
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(111  terms  ol  Iuiil;  iii|iii\  1  in  AKDS  ivnuims  iiiulL-k-miiiKxI.  "* 
C'urreiilly  the  ARDS  Nclvvork  is  condiiciini;  ;i  simls  to 
compare  a  higher  PhliP/lovver  F„,  strategy  to  the  I'l  I  IV 
F„,   strategy  useii  in  the  original  study. ^ 

Dyspnea  and  raliinl-N  inlilalor  DlMiHirdinalion 

During  assisted  \entilation.  dyspnea  and  patient-\eiiii- 
latt)rdiseoordination  are  eoiiimun  problems  associated  with 
low  V ,  ventilation. '"  Patient-\entilator  discooidinatioii  ami 
the  related  increased  work  ol  breathing  (WOB)  generalK 
occurs  when  either  the  \entilator  V,.^"  or  V  ,^'  is  set  below 
patient  demand,  and  may  be  potentiated  by  increased  re- 
spiratory drive  from  acute  hypercapnia.^"^-  However.  In- 
percapnia  has  a  direct  central  effect  on  breathlessness  that 
is  independent  from  dyspnea  that  arises  with  increased 
breathing  effort.-"  Therefore,  even  when  ventilator  adjust- 
ments successfully  reduce  patient  WOB.  it  may  not  nec- 
essarily result  in  patient  tolerance  of  low  Vp  ventilation. 
Dyspnea  has  been  documented  during  hypercapnia  and 
reiiuced  V,  ventilation  in  quadriplegic  patients. ^^^^  Yet  m 
normal  subjects,  dyspnea  is  proptirtional  to  the  degree  ihai 
V-,-  is  voluntarily  constrained  below  the  spontanei)usly  cho- 
sen target  during  acute  hypercapnia. "'  Intense  dyspnea  per- 
sists in  h\  percapnic  normal  subjects  despite  complete  neu- 
romuscular blockade  and  controlled  mechanical  ventilation 
at  a  traditional  V,.^''  Therefore,  sedation  requirements 
should  be  reassessed  automatically  whenever  permissi\c 
hypercapnia  is  needed  to  maintain  low  V-p  ventilation. 

Increased  patient  WOB  may  decrease  arterial  oxygen- 
ation and  confuse  the  interpretation  of  a  patient's  clinical 
status.^'  Hypoxemia  arising  from  patient- ventilator  disco- 
ordination  can  occur  by  at  least  3  mechanisms.  First,  the 
increased  respiratory  muscle  oxygen  consumption  from 
increased  WOB^**^"  may  lower  mixed  venous  oxygen  sat- 
uration, thereby  magnifying  intra-pulmonary  shunt.  The 
respiratory  muscles  normally  account  for  approximate!) 
2%  of  total  oxygen  consumption.'^"  but  during  acute  dis- 
tress respiratory  muscle  oxygen  consumption  can  increase 
to  20-27'7f.-"*  ^'  Second,  intense  negative  swings  in  in- 
trathoracic pressure  may  increase  the  transvascular  pres- 
sure gradient,  favoring  pulmonary  edema  formation.-" 
Third,  increased  expiratory  intrathoracic  pressure  from  ex- 
piratory muscle  activity  may  counteract  the  beneficial  ef- 
fects of  PEEP  on  alveolar  recruitment.^' 

Otten.  patient-\entilator  coordination  can  he  impi(i\ed 
by  increasing  V,.-"'  increasing  the  trigger-sensitivity  lev- 
el^' (either  by  reducing  the  absolute  pressure  threshokl  at 
which  an  inspiratory  effort  is  "captured"  by  the  \entilator 
or  by  changing  to  a  tlow-tiigger  system^-*),  and  by  chang- 
ing the  inspiratory  flow  pattern  to  a  decelerating  profile. ^^ 
Increasing  V,  and  trigger  sensitivity  unloads  the  inspira- 
tory muscles^"'^'  and  lowers  respiratory  drive. ^''  Increasing 
V|  also  ma\    improve  patient-\eniilator  coortlination  by 


shortening  the  patient's  neural  inspiratory  time,  thereby 
decreasing  the  portion  of  inspiration  when  a  patient  ac- 
tively inspires."  We  found  that  patient-ventilalor  coordi- 
nation occasionally  could  be  achieved  with  "overdrive 
suppression.""'  whereby  the  set /is  increased  above  the 
patient-triggered  /.  This  sometimes  requires  a  l.*i-2fi'7f  in- 
crease'" in  V|  to  decrease  respiratory  drive  by  inducing 
mild  lixpocarhia.'^'^'*"  When  these  ventilator  adjustments 
camml  climiiiale  patient-ventilator  discoordination.  the 
protocol  allows  for  increasing  V,  to  7-8  niL/kg.  as  long  as 
Ppi,„  <  .^0  cm  HjO  (see  Table  2).  The  clinical  threshold  for 
increasing  V,  above  6  mL/kg  is  a  consistent  failure  to 
pressuri/e  the  circuit  above  PEEP  during  inspiration,  or 
"double-triggering"  breaths  (ie.  2  ventilator  breaths  for  a 
single  breathing  effort)''"  that  does  not  respond  to  increa.sed 
sedation.  Anecdotally.  we  have  noticed  a  tendency  toward 
improved  patient-ventilator  coordination  at  a  V-,  of  ap- 
proximaieK  7  mL/kg.  However,  in  our  experience,  high 
levels  of  sedation  are  often  necessaiy  to  eliminate  severe 
lespiratoiy  distress  and  patient-ventilator  discoonlination. 
cspeciallv  when  V  ,  is  tiecreased  tow  aril  4  ml. /kg  to  main- 
tain a  Pp|„  of  30  cm  Hp. 

The  decision  of  whether  to  use  sedatives  or  narcotics  (or 
both  I  to  treat  |xitieiit-veiitilator  discoordination  may  be 
aided,  in  part,  by  how  discoordination  is  manifested.  Ben- 
zodiazepines, propofol.  and  opioids  all  reduce  respiratory 
drive.  Ill  general,  benzodiazepines  and  propofol  tend  to 
depress  Vj,  whereas  opioids  tend  to  depress/.'"'  Patient- 
ventilator  discoordination  that  arises  from  V,-mismatch- 
ing  may  manifest  as  a  failure  to  pressurize  the  circuit 
above  PEEP  during  inspiration,  or  -double-lriggering" 
breaths  from  the  ventilator  (bv  sustained  decompression  of 
the  ventilator  circuit).  In  theorv.  this  form  ol  discoordina- 
tion mav  be  more  eftectively  treated  with  a  benzodiaz- 
epine or  propofol.  In  contrast,  patient-ventilator  discoor- 
dination that  is  manifested  by  severe  tachvpnea  with 
frequent  pressure-cycling  to  expiration  (ie.  "popping-off") 
may  suggest  a  degree  of  timing  asynchrony''-" '''  that  might 
respond  more  effectivelv  to  treatment  with  an  opioid. 

However,  patient-ventilator  discoordination  during  low 
■V-p  ventilation  in  .ARD.S  may  require  treatment  with  sed- 
atives and  narcotics,  because  hypercapnia  commonly  pro- 
duces restlessness  and  anxiety."'  and  pulmonarv  edema 
can  produce  intense  ra|iid-shallow  bieaihiiig  from  stimu- 
lation of  iiritant  receptors  (C  libers)  in  the  pulnn>nary 
interstitium."^  '■''  .As  a  rule,  neuromuscular  blockade  should 
be  used  oiilv  when  paticni-veniilator  discoordination  and 
hvpoxemia  persist  despite  very  high  levels  of  sedation. 
Furthermore,  becau.se  sedation  may  reduce  energy  expen- 
diture by  20%,'"''  the  consequential  decrease  in  carbon  di- 
oxide production  may  lessen  hypercapnia  and  acidosis  dur- 
ing low  V I  ventilation. 
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Acidosis 

W  hen  hypcrcapnia  is  unavoidahic  in  order  to  maintain 
lung-protective  \enlilalion.  the  ARDS  Networiv  protocol 
allows  tor  a  gradual  reduction  in  Vy  and  V,..  it  is  recom- 
mended that  R,((),  should  increase  no  more  than  10  mm 
Hg/h."  Severe  respiratory  acidosis  during  low  V,  venti- 
lation can  be  managed  relatively  easily  by  allowing  P.,c(), 
to  rise  slowly  over  the  course  of  several  hours.-  ''' 

For  example,  a  patient  about  to  he  managed  with  the 
ARDS  Network  protocol  has  a  Pp,.,,  of  35  cm  H^O  and  a 
V,.  of  22  L/min.  If  the  target  V,  at  6  mL/kg  is  0.5  L.  then 
the  maximum  /  of  35  breaths/min  creates  a  Vj,  deficit  of 
4.5  L/min  (ie,  22-17.5  L/min).  The  protocol  allows  V-,  to 
be  reduced  by  1  mL/kg  over  2-3  hours.  For  a  patient  with 
a  PBW  of  85  kg.  this  would  amount  to  a  0.5-0.3  mL/kg/h 
(25-42  mL)  V-,-  reduction,  or  a  V^;  reduction  of  0.9-1.5 
L/min  per  hour.  A  review  of  the  literature  suggests  that  a 
Paco,  —  80  mm  Hg  with  an  arterial  pH  >  7.15  is  generally 
well  tolerated,  provided  that  hypoxemia  and  hypovolemia 
are  not  present."  Interestingly,  a  review  of  mean  P;,co, 
and  pH  data  from  low  V-p  ventilation  studies''-'---'  sug- 
gests that  most  ALl  and  ARDS  patients  can  be  managed 
with  P.,eo,  ^  60  mm  Hg  and  pH  >  7.25. 

Partial  renal  compensation  of  respiratory  acidosis  gen- 
erally requires  24-48  hours. '">*  Severe  acidosis  (pH  <  7.15) 
can  be  corrected  more  rapidly,  if  necessary,  by  slowly 
infusing  sodium  bicarbonate.  Rapid  administration  of  so- 
dium bicarbonate  should  be  avoided,  as  the  partial  pres- 
sure of  carbon  dioxide  of  a  bicarbonate  solution  exceeds 
200  mm  Hg  (or  approximately  1  minute  of  normal  CO^ 
production  ).'"'*''"*  Therefore,  unless  alveolar  ventilation  is 
doubled,  respiratory  acidosis  will  transiently  worsen.  In 
addition,  because  COi  readily  diffuses  across  cell  mem- 
branes, intracellular  acidosis  also  may  worsen.  "■'^'*-^" 

In  contrast,  severe  metabolic  acidosis  and  shock  may 
complicate  the  use  of  low  V,  ventilation,  especially  if 
permissi\e  hypercapnia  is  required  to  reduce  Ppi^,.  In  pa- 
tients with  ALI  or  ARDS,  metabolic  acidosis  often  is  caused 
by  lactic  acidosis  due  to  shock,  hypoxemia,  and  multi- 
organ  system  failure.^'  Use  of  sodium  bicarbonate  in  met- 
abolic acidosis,  especially  under  hypoxemic  conditions, 
paradoxically  may  worsen  metabolic  acidosis  and  intra- 
cellular pH.""  Furthermore,  treatment  of  metabolic  acido- 
sis with  sodium  bicarbonate  improves  neither  hemody- 
namic function  nor  cardiovascular  response  to 
catecholamines  in  patients  with  shock. ^- 

The  alternatives  to  sodium  bicarbonate  for  treating  lac- 
tic acidosis  include  sodium  dichloroacetate,  Carbicarb,  and 
tris-hydroxymethyl  aminomethane  (THAM).  Sodium  di- 
chloroacetate stimulates  the  oxidation  of  lactate  to  acetyl- 
coenzyme  A,  but  generates  CO;  in  the  process.'"  In  a  large 
clinical  trial,  sodium  dichloroacetate  caused  onl\  a  small 
impro\ement  in  pH,  compared  to  placebo."'  Carbicarb  (an 


eqiuniolai"  sokilion  ol  siKiiiMii  hicarhonatc  and  sodium  car- 
bonate) improves  pH  better  than  does  sodium  bicarbon- 
ate,^"* but  it  is  not  available  for  clinical  use  in  the  United 
States  [personal  communication.  Food  and  Drug  Admin- 
istration, 2001 1.  THAM  (a  weak  base  amino-alcohol)  has 
a  greater  buffering  capacity  than  sodium  bicarbonate  and 
is  an  effective  intracellular  buffer. ^^  Protonated  THAM  is 
excreted  by  the  kidneys,  so  that  CO;  production  is  not 
raised.^''  In  a  recent  uncontrolled  study  of  hypercapnic 
patients  with  ALI  iir  ARDS.  vvc  found  that  THAM  in- 
creased pH  and  decreased  P^.^o  at  the  same  level  of  Vj..^' 
Therefore,  THAM  may  be  an  effective  alternative  to  treat 
metabolic  acidosis  in  ALI  or  ARDS  without  abandoning 
low  Vy  ventilation. 

Hemodynamic  Consequences  of  Low  Tidal  Volume 
Ventilation 

ARDS  often  presents  w  ith  hemodynamic  instabilit\  that 
is  complicated  by  the  need  for  high  levels  of  PEEP.  Low 
Vj  ventilation  may  complicate  hemodynamic  management 
further.  In  general,  the  hemodynamic  consequences  of  low 
Vy  ventilation  relate  directly  to  the  effects  of  hypercap- 
nia''''''^ and  indirectly  to  the  effects  of  the  high-level  se- 
dation needed  to  control  patient-ventilator  discoordination 
and  to  relieve  dyspnea.'''  Acute  hypercapnia  causes  tran- 
sient myocardial  depression  and  decreased  systemic  vas- 
cular resistance '''■'"'■^''  that  is  normally  overcompensated 
by  sympathoadrenal  stimulation."  '"^  The  integrated  hemo- 
dynamic response  to  acute  hypercapnia  is  characterized  by 
increased  cardiac  output  and  heart  rate,  unchanged  or  in- 
creased stroke  volume,  and  decreased  systemic  \ascular 
resistance.  "■-"■^^■^''  Increased  arterial  blood  pressure  often 
accompanies  acute  hypercapnia^**  and  cardiac  arrhythmias 
sometimes  may  occur.'''  Acute  respiratory  acidosis  can 
cause  pulmonary  hypertension'"'  and  may  potentiate  the 
effects  of  hypoxic  pulmonary  vasoconstriction.'''-"'  In  pa- 
tients with  inadequate  or  blocked  sympathetic  response  (or 
impaired  myocardial  function),  acute  hypercapnia  can  re- 
sult in  hypotension."  '"  Therefore,  careful  attention  to  he- 
modynamic monitoring  is  indicated  when  hypercapnia  is 
induced,  especially  in  patients  v\ith  know n  cardiovascular 
disease.  The  hemodynamic  response  to  acute  hypercapnia 
generally  subsides  spontaneously  after  36  hours,  with  the 
compensation  of  respiratory  acidosis.'''  In  patients  with 
ARDS,  myocardial  depression  that  develops  during  per- 
missive hypercapnia  can  be  attenuated  rapidh  with  the 
administration  of  THAM. ' ' 

All  currently  used  sedatives  will  exacerbate  hemody- 
namic instability  in  the  presence  of  hypovolemia. "'  so  a 
patient's  fluid  status  should  be  evaluated  prior  to  imple- 
menting low  V|  ventilation.  Critically-ill  patients  otten 
require  anesthetic  doses  of  narcotics  (or  high  le\els  of 
benzodiazepines),  so  hypotension  is  common  e\en  in  the 
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presence  i>t  luninoMilonHa.^"  \ilminisli.-i my  pi;iri.(itii.s  iii 
conibiiialii>n  with  bcn/odia/epincs  and  nouronuisLiilai 
hlocking  agents  further  increases  the  hkehhooil  ol  h\|ni- 
tension.'*"  Hypotension  is  coninion  with  the  use  of  mida- 
zolam and  propofol."' '^i  hut  occurs  more  frequently  uiili 
propotol.^-  liiiih  doses  of  morphine,  meperidine,  or  allen- 
ian\l  mas  cause  ln|ioicnMon  uiih  cither  tachycardia  or 
bradycardia/"  The  h> pinensi\e  effects  of  morphine  can  he 
prevented  by  pretreatment  with  H,  and  H,  blockers/"  len- 
tanyl  may  be  particularly  ad\  antageous  because  it  has  less 
henmdynamie  effect  for  a  gi\en  level  of  analgesia/"  In 
addition,  using  continuous  infusions  rather  than  intermit- 
tent boluses  of  narcotics  and/or  benzodiazepines  may  pro- 
duce less  hypotension  and  a  more  consistent  level  ot  se- 
dation."' '*"'*'  Among  neuromuscular  blocking  agents, 
pancuronium  may  cause  hypotension  and  tachycardia, 
whereas  vecuronium  and  atracurium  are  least  likcK  to 
have  adverse  hemodynamics  effects.'*" 

Pulmonary  Hyj^iene 

Increased  lung  volume  is  considered  crucial  to  pulmo- 
nary hygiene.'*'  Transient  hyperintlation  is  generally  be- 
lieved to  promote  secretion  clearance  by  increasing  the 
expiratory  flow  from  a  higher  end-inspiratory  volume."'**-* 
Therefore,  using  low  V-^  ventilation  in  ALI  or  ARDS  with- 
out providing  for  transient  hyperinllation  may  increase  the 
risk  of  retained  secretions.  A  case  of  multi-lobar  lung  col- 
lapse from  mucus  plugging  has  recently  been  reported  in  a 
patient  managed  with  low  V^^  ventilation,  despite  22  cm 
H^O  of  PEEP.'*^  The  potential  risk  of  retained  secretions 
should  raise  awareness  regarding  the  adequacy  of  airway 
humidification  and  pulmonary  hygiene  practices  during 
low  V^  ventilation  in  ALI  or  ARDS.  Adjunctive  therapies 
such  as  use  of  sigh  breaths  with  suctioning  or  chest  phys- 
ical therapy  should  be  considered  when  thick  secretions 
occur  during  low  V,  ventilation. 

Discontinuation  of  Mechanical  \  entilation 


A  piiiciiii.il  problem  uiili  ilie  I'S  weaning  protocol  <k'- 
curs  when  clinicians  steailtastly  associate  tachypnea  with 
impending  failure.  During  the  ARD.S  Network  study,  we 
encountered  a  reluctance  among  some  clinicians  to  aggres- 
sivelv  wean  down  the  PS  level  when  patients  exhibited 
tachvpnca  (/Ot  26  -.VS  breaths/niini.  In  patients  recovering 
from  AKDS.  the  elastic  WOB  ollcn  is  increased,  so  rapid 
shallow  breathing  may  represent  an  adaptive  mechanism 
to  maintain  V,  while  reducing  energy  expenditure.'"  Tachy- 
pnea b_v  itself  mav  not  be  a  reliable  indicator  of  WOB'''  or 
it  may  indicate  excessive  imposed  WOB  that  can  be  cor- 
rected with  extubation.'"'  In  one  study,  tachypnea  (_/  >  40 
breaths/min)  spontaneously  resolved  18  hours  after  extu- 
bation.'"' Assessment  of  tolerance  is  an  important  aspect  of 
the  ARDS  Network  weaning  protocol  (see  Table  3).  Pro- 
nounced accessory  muscle  use'^'  or  a  breathing  pattern 
exhibiting  persistent  respiratory  alternans  and  abdominal 
paradox""  mav  indicate  impending  diaphragmatic  tatiguc. 
Tachypnea  in  the  absence  of  other  signs  of  intolerance 
should  not  impede  weaning  in  patients  recovering  from 
ALI  or  ARDS. 

In  Conclusion 

We  hav  e  described  how  to  use  the  National  Heart.  Lung, 
and  Blood  Institute's  ARDS  Network  low  V,  protocol  to 
manage  patients  with  ALI  or  ARDS.  Important  issues  such 
as  early  assessment  of  a  patient's  tluid  and  cardiovascular 
status,  sedation,  correction  of  acidosis,  and  pulmonary  hy- 
giene have  been  discussed.  In  brief,  dyspnea  and  patient- 
ventilator  discoonlination  commonlv  occur,  and  increased 
sedation  will  probably  be  reL|uiivd  in  order  achieve  patient 
comfort,  V,,  and  Pj,,,,  goals.  A  review  of  the  literature 
suggests  that  respiratory  acidosis  and  hypercapnia  are  not 
severe  in  most  patients  and  therefore  should  iu)t  be  an 
impetliment  to  using  the  low  V,  ventilation  protiK'ol.  F-or 
more  informalii>ii.  the  reader  is  directed  to  the  National  Heart. 
Lung,  and  Blcxxl  Institute's  ARDS  Network  web  site  at:  hnp:// 
hedwig.mgh.harvaicl.edu/ardsnet. 


Several  prospective  studies  have  found  that  applying  a 
systematic  protocol  for  discontinuation  of  mechanical  ven- 
tilation yields  belter  outcomes  than  are  achieved  by  rely- 
ing on  physician  judgment  alone.""  ""  The  ARDS  Net- 
work protocol  is  consistent  with  that  objective.  PS  was 
chosen  as  the  weaning  mode  because  the  pressure  level 
can  be  titrated  to  partially  unload  the  respiratory  muscles 
and  promote  graded  muscle  reconditioning.'"''"  Excessive 
reduction  in  patient  WOB  can  be  identified  by  changes  in 
the  ventilatory  pattern  (increased  V,  and  decreased /).'"'•''- 
The  highest  PS  level  allowed  by  the  protocol  (20  cm  H,0) 
coincides  w  iih  a  level  reported  to  generallv  reduce  patient 
WOB  to  normal."'  "' 
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Appendix 


Measurement  of  Ventilator  Circuit  Compliance  and 
Calculation  of  Delivered  Tidal  Volume 

1.  Connect  the  circuit  hosing  and  iuimidifier  (when  appropriate)  to  the  ventilator. 

2.  Make  the  following  adjustments  to  the  ventilator: 

•  Set/(respirator>'  rate)  =  6  breaths/min 

•  Set  Vt  (tidal  volume)  =  50  mL 

•  Set  PEEP  (positive  end-expiratory  pressure)  =  0  cm  H2O 

•  Set  the  end-inspiratory  pause  at  1  s 

•  Use  any  inspiratory  flow  rate 

3.  Occlude  the  stem  of  the  Y-piece  connector  either  with  a  cork  or  with  the  palm  of  one  hand, 
grasped  tightly. 

4.  Measure  the  inspiratory  plateau  pressure  (Ppiai)- 

5.  Increase  Vt  in  50  mL  increments  and  re-measure  Ppiai  until  Ppiai  =  50  +  5  cm  H2O. 

6.  Calculate  the  compliance  of  the  ventilator  circuit  as  Vx/Ppiai 

7.  The  compliance  of  the  ventilator  circuit  can  be  rounded-off  to  the  nearest  whole  number. 

When  more  than  one  type  of  ventilator  circuit  is  used  (ie,  disposable  versus  non-disposable, 
heated-wire  versus  non  heated-wire)  or  if  humidifiers  are  used  only  in  a  select  group  of 
patients,  then  recalculate  the  ventilator  circuit  compliance  under  all  conditions.  With 
disposable  circuits  used  with  a  humidifier,  and  when  heated-wire  circuits  are  used,  it  is 
advisable  to  measure  the  compliance  after  the  circuit  has  been  heated  to  clinical  conditions  for 
several  hours,  in  order  to  evaluate  the  effect  of  temperature  on  circuit  pliability. 

Once  the  compliance  of  the  ventilator  circuit  has  been  determined,  the  easiest  way  to  adjust 
the  Vt  for  compression  volume  loss  is  to  set  Vt  for  the  protocol  target  and  measure  peak 
inspiratory  pressure  (minus  PEEP)  over  several  breaths  to  obtain  an  average.  Multiply  the 
average  pressure  by  the  ventilator  circuit  compliance  to  obtain  the  compression  volume  loss. 
Then  add  the  compression  volume  loss  to  the  set  Vt-  The  average  peak  inspirator)  pressure 
(minus  PEEP)  should  be  re-measured  at  the  higher  Vt  to  ensure  that  the  compression  volume 
has  not  markedly  increased  with  the  initial  adjustment. 
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Decision  Analysis  for  Large  Capital  Purchases: 
How  to  Buy  a  Ventilator 

Robert  L  Chatbuni  RRT  FAARC  and  Frank  P  Priniiano  Jr  PhD  MBA 
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We  describe  a  formal  decision-making  procedure  for  purchasing  intensive  care  ventilators.  We 
adapted  a  general  decision-making  tool  known  as  an  additive,  compensatory,  multiattribute  utility 
model.  The  model  incorporates  input  from  the  various  stakeholders  in  the  decision.  It  identifies  the 
factors  that  are  important  in  the  decision  and  the  alternative  decision  options,  weights  the  factors, 
ranks  the  alternati\e  decisions  on  how  well  they  serve  the  factors,  and  finally  pro> ides  an  overall 
score  that  identifies  the  best  option.  This  model  provides  a  more  objective  and  analytical  approach 
than  is  often  used  in  purchasing  decisions.  The  benefits  include  simplifying  discussion  among 
stakeholders  and  assisting  administrators  in  Justifying  major  purchase  proposals.  Key  words:  de- 
cision iiiHilysis.  purchasing,  ventilators.    [Respir  Ciue  2001 :46(  10):  1()38-1()53| 


"Most  of  our  daily  experience  goes  before  our  senses 
and  passes  through  our  feelings  like  a  hazy  cloud 
that  slightly  moistens  the  environment  but  makes 
little  ditTereiice  to  the  growth  of  our  UMderst;md- 
ing." 

— Dr  Thomas  L  Saaty 

Introduction 

The  standard  accounting  approach  to  making  large  cap- 
ital purchases  involves  the  calculation  ol  various  financial 
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indices.  These  may  include  such  items  as  return  on  invest- 
ment, project  pa\back  period,  and  net  present  value  of 
cash  tlovv,  among  others.'  But  in  hospitals,  most  depart- 
ment directors  (and  particularly  respiratory  care  depart- 


Primiano  Jr  PhD  MBA  is  affiliated  u  ilh  .Amethyst  Research  LLC.  Phil- 
adelphia. PennsyU\inia. 

Robert  L  Chatbnrn  RRT  FAARC  and  Frank  P  Piimiano  Jr  PhD  MBA  have 
propriety  interests  in  the  product  referred  lo  in  the  .Appendix.  Robert  L 
Chatham  RRT  F.\  ARC  is  a  consultant  lo  Amethyst  Research  LLC.  Frank  P 
Primiano  Jr  PhD  MB.\  is  a  co-principal  of  .-\niethyst  Research  LLC. 

Correspondence:  Roben  1.  Chalburn  RRT  F.AARC.  Respiratory  Care 
Department.  University  Hospitals  of  Cleveland.  1 1 100  Euclid  Avenue. 
Cleveland  OH  44106.  E-mail:  robert.chatburnts  uhhs.com. 


1038 


Respirator-!  Care  •  October  200!  Vol  46  No  10 


Decision  Analysis  iok  L.\r(;i.  Cai'ii  ai  Plirchases 


menl  diivclors)  do  iiol  Ikivc  lomial  husincss  ;iiliiimistralum 
training.  Thoixioiv.  ilicy  ma>  nm  he  laniiliai  w  iih  ilic  nm 
tine  tools  used  li>  luslily  piojccl  ensis.  More  olien.  larye 
capital  purchases  tor  patient  care  ciiuipiiient  are  hased  on 
subjective  impressions  gained  during  short  trial  periods 
and  product  in-services  provided  hy  the  inanulaciurers. 
This  approach  is  suitable  tor  many  types  of  etiuipuK-iii  in 
which  the  features  are  fairly  obvious  and  the  cost  is  liikIci 
a  few  thousand  tlollars.  Mechanical  ventilators,  however, 
are  different.  I'hey  are  relatively  expensive  (SIO.OOO  to 
$3().(K)()I  and  so  complex  that  only  a  small  fraction  of  their 
capabilities  can  be  observed  during  even  a  prolonged  trial 
period  of  actual  patient  care.  This  is  especially  true  in  the 
case  of  a  new  Iv  introduced  machine  or  one  that  is  new  to 
the  (.leiiaitineni  personnel. 

When  evalualing  several  complex  alternatives,  it  is  help- 
ful to  use  a  systematic  approach  to  decision-making.  The 
process  can  be  fairly  complicated  if  there  are  many  factors 
to  consider  that  combine  in  different  ways  to  create  vari- 
ous outcomes.  For  example,  in  choosing  a  ventilator  we 
would  like  to  rank  several  alternative  choices  on  various 
characteristics  (eg,  cost  and  technical  features),  each  with 
its  own  arbitrary  measurement  scale  (eg.  present  value  and 
user  satisfaction  scores).  We  would  also  like  to  weight  the 
relative  contribution  of  each  characteristic  to  the  overall 
decision  (eg.  purchase  price  might  be  more  important  than 
user  preference  for  alarm  features). 

Herein  we  present  one  approach  for  selecting  the  best  of 
several  alternative  actions.  We  employ  a  formal  struc- 
ture-'  that  makes  explicit  both  the  factors  that  are  consid- 
ered important  in  the  decision  and  how  important  they  are 
considered  to  be.  This  is  accomplished  by  assigning  a 
subjective  weight  to  each  factor.  The  factors  can  be  either 
objective  (eg.  cost)  or  subjective  (eg.  ease  of  use),  but  their 
relative  importance  and  how  the  choice  measures  up  to 
them  must  all  be  quantifiable  in  some  way.  A  simple  math- 
ematical analysis  is  applied  that  results  in  a  (utility)  score 
for  each  aliernalive  action.  The  alternative  with  the  highest 
score  is  then  the  recommended  choice.  To  illustrate  the 
process,  we  will  use  the  example  of  purchasing  a  mechan- 
ical ventilator  suitable  for  use  in  a  hospital  intensive  care 
unit  (ICU).  We  provide  a  step-by-step  procedure  for  cre- 
ating a  capital  purchase  plan,  along  with  a  template  for 
comparing  ventilator  brands.  This  example  is  based  on  an 
actual  capital  budget  proposal  we  developed  at  University 
Hospitals  of  Cleveland.  We  refer  to  the  ventilators  as  A.  B. 
or  C"  instead  of  using  their  real  names,  because  the  partic- 
ular cost  data  and  factor-weighting  scheme  we  used  may 
differ  from  thai  used  by  others,  and  we  do  not  mean  to 
suggest  that  the  ventilator  most  appropriate  for  our  situa- 
tion should  be  a  universal  solution. 


.liistilyinK  the  I'ropctsa! 
Mislorical  I'erspectivi' 

University  Hospitals  of  Cleveland  is  a  large  tertiary  care 
hospital  in  an  academic  environment.  The  respiratory  care 
dcparlmeiU  serves  neonatal,  pediatric,  and  adult  ICUs.  with 
an  invciilors  ot  ')2  mechanical  ventilators.  An  examination 
ol  this  mvenlory  showed  ihat  our  department  had  a  large 
proportion  of  ouldaled  equipment.  However,  to  justify  a 
capital  replacement  purchase  on  the  order  of  a  million 
dollars  reciuires  more  than  a  suggestion  that  newer  equip- 
ment is  desirable.  Senior  management  and  physicians  alike 
needed  to  be  bncfcd  on  the  status  of  the  department's 
current  technical  capabilities.  To  do  this  properly  requires 
some  historical  perspective.  In  the  case  of  mechanical  ven- 
tilators, we  found  it  iiselul  to  describe  the  evolution  of 
technical  design  in  terms  ot  generations.  Mechanical  ven- 
tilators have  evolved  through  at  least  5  generations  of 
technical  improvements  m  the  last  40  years  (Table  1 ).  The 
list  in  Table  I.  along  with  actual  data  from  a  capital  equip- 
ment depreciation  report  and  consideration  of  our  depart- 
mental objectives  justified  the  purchase  of  ventilators,  as 
described  below. 

Current  Situation  .\nalysis 

The  department  of  respiratorv'  care  owns  92  mechanical 
ventilators,  from  10  different  manufacturers.  Grouped  ac- 
cording to  primary  use.  there  are  31  adult  ventilators.  26 
pediatric  ventilators.  31  neonatal  ventilators,  and  4  home 
care  ventilators.  .-\ll  I'l  the  neonatal  and  pediatric  ventila- 
tors are  second  and  third  generation.  .All  hut  2  of  the 
neonatal  ventilators  arc  more  than  12  years  old.  Of  the 
pediatric  ventilators,  about  half  are  6  years  old  and  the  rest 
are  over  12  years  old.  The  adult  ventilators  are  third  gen- 
eration. They  range  from  12  to  16  years  old.  The  depre- 
ciable life  span  of  a  ventilator  is  10  years.  The  time  span 
between  technologic  gencraiions  is  about  S  years. 

Challenges 

The  age  of  our  cuiTcnt  inventory  makes  the  availability 
and  dependability  of  equipment  uncertain,  makes  practic- 
ing state-of-the-art  mechanical  ventilation  difficult,  and 
makes  some  procedures  impossible.  There  are  several 
causes.  First,  ventilators  are  failing  more  frequently,  which 
requires  increasing  expenditures  of  time  and  money  tor 
repairs,  both  in  our  department  and  in  clinical  engineering. 
Also,  because  these  are  life  support  systems,  our  liability 
in  the  event  of  failure  during  use  is  increasing. 

Second,  the  fact  that  most  of  our  ventilators  are  third 
generation  (ie.  are  specialized  for  neonatal,  pediatric,  or 
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Tabic  1.       The  Technical  Evcilulinn  nl  Mechanical  Ventiialors  Expressed  as  Cieneraliuiis 


Generalion 
1st 


2nd 


3rd 


4(h 


5th 


Characteristics 


Examples 


Simple  eleclrical  or  pneumatic  control  circuits 

Single  mode  uperation 

Primili\e  operaliir  interface 

L'ncalihraled  or  coarsely  calihralcd  dials,  le\ers.  aneroid  pressure  gauges 

No  alarms 

Simple  analog  electronic  or  lliiidic  eonlrol  circuits 

On-olf  How  control 
Restricted  mode  selection 

Volume-controlled  contiiuioiis  niaiklalor\  \enlilalion 

Pressure-controlled  intermittent  mandatory  venldalion 

Continuous  positive  airway  pressure  (CPAP) 
Predominantly  analog  operator  interface 

Switches,  knohs,  aneroid  pressure  gauges 
Basic  machirrc  alarms 
Digital  (microprocessor)  electronic  control  circuits 

Software  updates  possible 

Proportional  flow  control  lo  provide  various  waveforms 
Expanded  mode  selection 

Synchronized  intermittent  mandatory  ventilation 

Pressure  support 
Electronic  operator  interface 

Light-emitting  diode  (LED)  numeric  and  te\t  displays 

Electronic  pressure  gauge 

Multi-purpose  push  buttons 
Advanced  machine  alarms,  system  diagnostic  messages,  and  patient  status  alarms 
Computerized  operator  interface 

Cathode  ray  tube  and  lii|iiid  crvsial  displays 

Text  and  graphic  displays 
Integrated  waveform  monitoring  and  calculated  lung  mechanics,  extensive  system 

diagnostics 
Advanced  control  software  and  hardware 

More  accurate  control  of  pressure,  volume,  and  How 

One  ventilator  for  neonatal,  pediatric,  and  adult  patienis 
"Virtual  instrument"  operator  interface  design 

Easy  upgrades  through  software  rather  than  hardware 


Emerson  Iron  Lung.  Bird  Mark  series.  Emerson 

Post  Op,  Babv  Bird 


Bennclt  MA-1.  Bourns  BhAR  1,  Ohio  550, 
Bourns  BP-2()() 


Puritan  Bennett  72(M),  Siemens  Servo  9(X), 
InfraSonics  Infant  Star 


Bear  5.  InfraSonics  .^duli  Star,  Drager  Babylog 


Hamilton  Galileo,  Drager  Evita  4,  Puritan 
Bennett  840 


adult  patients)  requires  us  to  maintain  an  expanded  inven- 
tors. This  inflates  capital  investment  and  operating  costs. 

Third,  there  is  an  increasing  body  of  evidence  that  the 
ail\;inced  control  (eg.  patient  synchronization,  dual  con- 
trol, automatic  weaning,  and  lung-protective  strategies)  and 
monitoring  capabilities  of  the  fourth  and  especially  fifth 
generation  ventilators  result  in  better  outcomes,^'' 

Fourth,  the  advent  of  inexpensive  computing  platfornis 
has  accelerated  the  developtiient  o\'  new  generations  of 
ventilator  technology.  We  need  to  update  now  and  plan  for 
future  updates  to  keep  pace  with  medical  technology.  It  is 
no  longer  acceptable  to  use  the  same  life  support  equip- 
ment for  traditional  depreciation  periods  atid  beyond. 

Finally,  because  our  departtnent  has  been  without  stall 
development  support  for  several  years,  training  and  con- 
tinued competency  have  become  major  issues.  Using  10 
different  designs  of  tnechanical  ventilator  has  tnade  it  im- 


possible for  all  staff  metnbers  (including  the  clinical  en- 
gineering department  statf)  to  gain  expert  experience  on 
all  systetns.  This  restricts  our  ability  to  move  staff  atnong 
ICUs  to  accotnmodate  census  changes.  We  need  to  rely  on 
the  education  support  of  vendors  to  keep  our  staff  properly 
trained.  But  in  order  to  assure  the  level  of  vendor  support 
needed  we  must  decide  to  use  as  few  designs  as  possible 
and  consolidate  our  purchases  under  I  or  2  vendors,  which 
reduces  education  requiretnents  and  leverages  our  purchas- 
ing power  to  moti\aie  continued  vciitlor  paiticipation  in 
staff  training. 

Opportunities 

A  number  of  ventilator  manufacturers  have  tnerged  un- 
der large,  multinational  companies.  This  allow.s  a  high 
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Fig.  1 .  Estimation  of  required  new  ventilator  inventory  based  on  graphic  analysis  of  actual  ventilator  days  in  1999.  A:  Daily 
ventilator  use.  B:  Percentiles  plot  showing  the  percent  of  time  (K  axis)  that  a  given  number  of  ventilators  (Y  axis)  were  used. 
For  example,  the  intersection  of  the  thin  lines  indicates  that  85%  of  the  time  we  used  --.  50  ventilators  per  day. 


degree  of  vertical  integration,  so  that  any  particular  com- 
pany can  now  provide  sales  and  ser\ ice  lor  a  lull  range  ol 
devices.  This  range  includes  neonatal,  pediatric,  and  aduli 
ICU  ventilators,  as  well  as  home  care  ventilators.  Mergers 
have  also  allowed  these  companies  to  otter  more  attractive 
pricing  structures,  at  least  while  competitive  conglomer- 


ates exist,  because  of  the  huge  financial  rescrxcs  of  larger 
parent  companies. 

From  a  icchiiical  siaiulpoini.  ilic  current  leaders  in  ven- 
tilator maniitaciining  lia\c  developed  or  acquired  ventila- 
tors that  can  function  with  every  tvpe  of  patieni.  raiher 
than  requiring  differcni  iiukIcK  for  dilfciciit  poinilations. 


Respiratory  Care  •  October  2001  Voi  46  No  10 


1041 


Decision  Analysis  iok  Largh  Capiiai   Pi  kchases 


Tills  allows  luispiUils  lo  carry  a  snialkM  iiUL-ntory  ot'  \cii- 
tiiators  and  reduces  maintenance  expenses.  Il  also  simpli- 
fies training  and  helps  lo  assure  a  more  unitorm  skill  level 
among  more  employees. 

Some  ol  IJK'  new  ventilator  designs  are  based  on  com- 
puterized control  systems  and  operator  interfaces.  These 
allow  upgrading  to  dit't'erent  versions  primarily  through 
software  changes  rather  than  hardware  nioditications. 
thereby  potentially  reducing  future  costs. 

In  summary,  the  goals  of  the  purchase  of  new  ventila- 
tors are  to: 

■  Advance  our  palieiil  care  capabilities  and  increase  staff 
competence 

•  Provide  an  appropriate  technical  plailorm  lor  liiiLMe 
updates  and  upgrades 

•  Reduce  maintenance  and  rental  ct)sts 

•  Reduce  capital  imentory 

Decision  .Vnalysis  Procedure 

Though  all  92  of  our  current  ventilators  will  need  to  he 
replaced  in  the  next  5  years,  we  decided  to  begin  by  re- 
placing just  30.  This  number  of  ventilators  was  selected  on 
the  basis  of  2  facts: 

1.  It  will  replace  the  oldest  ventilators  used  in  the  adult 
and  pediatric  ICUs. 

2.  Fifty  ventilators  will  be  enough  to  accommodate  our 
daily  patient  load  85%  of  the  time  (Fig.  I). 

Our  selection  process  consisted  of  7  phases:  ( I )  appli- 
cation of  screening  criteria  to  narrow  the  number  of  alter- 
natives, (2)  request  for  proposal  (RFP),  (3)  initial  in-ser- 
vice and  clinical  use  of  a  variety  of  new  ventilators  in  the 
ICUs,  (4)  cost  analysis,  (5)  technical  evaluation,  (6|  data 
summary,  (7)  results  reporting. 

1.  Screening 

Initial  screening  criteria  were  used  to  limit  this  analysis 
lo  ihe  most  appropriate  choices.  The  criteria  included  the 
following  ventilator  characteristics: 

•Designed  for  iniensive  care  use 

•Ability  to  ventilate  neonates,  children,  and  adults 

•Manufactured  by  a  large,  stable  company  with  a  good 
track  record  of  ser\ ice  coverage  in  our  area 

•.Supported  by  training  materials  and  personnel  supplied 
bv  the  maiuilacluicr 

•IJpgradeable  primarily  by  software,  wilhoul  ihe  need 
for  hardware  modifications 


plans  to  meet  our  specific  needs.  In  this  case  we  requested 
vendors  to  show  not  only  how  they  could  help  us  achieve 
our  project  goals  but  also  to  compare  an  asset  management 
strategy  (ie,  vendor  retains  t)wnership  of  equipment  but 
provides  a  just-in-time  ventilator  inventory  and  all  main- 
tenance needs)  with  a  conventional  capital  purchase. 

An  RFP,  as  a  formal,  written  proposal,  helps  to  ensure 
thai  information  is  equally  and  fairly  shared  among  all 
parties.  It  is  useful  lo  organize  the  RFP  into  specific  sec- 
tions,^ including 

•  Questions  regarding  ihe  company  and  |iroiliicl  back- 
ground 

■Technical  analyses  (including  comparison  vsilh  other 
vendors"  products) 

•Customer  support  plans 

•  Training  plans 

•Strategies  for  impleiiienliny  the  changeover  to  new 
equipment 

•  Information  management  (eg,  staff  competency  data, 
machine  repair,  and  routine  maintenance  record  keeping) 

•  Costs  for  consumables 

•  Maintenance  and  repair  costs 

•  Any  value-added  services 

•  Purchase/lease  prices,  payment  terms  and  conditions, 
delivery  dates,  warranties/return  goods  policies,  etc 

Vendors  were  invited  to  submit  written  responses  to  our 
RFP  and  also  to  make  personal  presentations.  The  presen- 
tations were  helpful  in  answering  questions  and  refining 
our  requests. 

3.  Initial  Clinical  K\aluation 

Demonstration  units  of  current  fifth-generation  ventila- 
tors were  provided  to  our  department  by  the  major  vendors 
over  the  span  of  about  18  months.  The  purpose  of  this 
phase  was  to  familiarize  the  staff  w  ith  the  technologv  and 
get  some  experience  using  the  devices  with  patients.  It  also 
gave  us  a  chance  to  judge  the  degree  of  customer  support 
we  might  expect.  Though  the  staff  may  have  formed  some 
opinions  about  ventilator  performance,  these  were  highly 
subjective,  and  the  patient  outcomes  they  remember  anec- 
dotally  cannot  be  used  as  a  basis  for  comparison  of  the 
V  entilators.  The  av  ailability  of  computerized  ventilator  sim- 
ulations would  have  greatly  decreased  the  time  necessary 
lor  this  phase  by  allow  ing  staff  to  become  familiar  vv  ith 
the  features  and  operating  characteristics  of  a  "v  iriual 
ventilator."  Such  simulations  are  just  now  becoming  avail- 
able (see  the  simulated  Newport  ElOO  ventilator  at  www. 
ventworld.com  I. 


2.  Request  for  Proposal 


4.  Cost  .VnaUsis 


Once  the  vendors  and  their  products  were  screened,  we 
created  an  RFP  that  asked  vendors  to  submit  bids  and 


The  University  Hospitals  of  Cleveland  purchasing  de- 
partment analyzed  both  capital  purchase  and  lease  data 
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Tabic  2.       (•inancial  Analysis  PcrUirnK-il  hy  Ihc  Hospital's  I'liahasmj;  DcparliiKcil.  Hasi-d  on  Vendor  Bids,  lor  llic  Purchase  of  50  Venlilalors 


Vcniilalor  Cosl* 

Model  Kacli 


Tola!  Cost 
(with  Iradc-in) 


A 

Bt 

C 


29,398 
20.124 
28.782 


1,282.429 

856.20(1 
1 .0X4, 1 1 S 


•All  cosis  and  oxpciiNCs  are  in  U.S.  dollars, 
t.^nl  year  limited  wuminly:  puns  only 


Warranly 


Annual 
Service  Cost 


Annual  Lease 
Expense 


143.500 
I  1 1 .«(X) 
60.258 


1,066,143 

4I().(W4 
72l.y20 


Total  4- Year  Cost 


Own 


Lease 


1.425.y2v  4,264,572 

1 .02.1.y(X)  1 .640.376 

1 .209.634  2.887.680 


tnun  the  in;iiiiit;icluivrs.  lahlc  2  slunvs  the  ivsiilis.  Ihe 
iDlal  4'\ear  ccsl  to  own  iiickKles  lull  sciAico  maintenance 
agreements  alter  warranties  expire.  The  cost  to  ov\ n  with- 
out service  contracts  is  show  n  in  the  column  titled  "Total 
Cost  (with  tratle-ini."  We  will  trade  in  52  of  our  current 
ventilators  (based  on  age)  for  50  new  \entilalors.  As  the 
new  \eiitilators  begin  to  he  used  in  all  areas  and  as  the 
reniainiiig  older  ones  are  retired  o\er  the  next  3-5  years, 
we  belie\e  the  total  in\entory  of  \entilators  might  be  re- 
duced by  as  much  as  251  if  we  acquire  equipment  w  ilh 
the  comprehensive  capabilitv  to  \enlilate  neonates,  chil- 
dren, and  adults. 

The  cost  analysis  shows  that  the  lease  or  "asset  man- 
agement" option  is  much  more  expensive  than  capital  pur- 
chase. E\en  with  all  the  promised  advantages  of  asset 
management  (eg.  continued  training  support,  free  upgrades. 
use  tracking/adjustment),  it  is  difficult  to  justify  the  greater 
expense  over  the  life  of  the  ventilator  (10-year,  straight 
line  depreciation).  E\en  forthe  least  expensive  option  ( Ven- 
tilator Bl  the  lease  cost  would  exceed  the  capital  cost  in  a 
little  over  2  \ears. 

Regarding  depreciation,  it  is  clear  that  \entilalors  last 
longer  than  10  \ears.  It  might  seem  fiscally  prudent  to 
keep  a  ventilator  until  its  repair  costs  outweigh  its  replace- 
ment cost.  Hov\ever.  our  anaKsis  of  the  evolution  of  ven- 
tilator technology  (see  Table  1 )  implies  that  the  older  the 
ventilator  Heet  is.  the  more  likelv  it  is  that  clinicians  will 
not  be  able  to  provide  the  standard  of  care.  Not  meeting 
the  standard  of  care  could  cveiituallv  lead  to  increased 
liability  costs. 

Operating  costs  are  expected  to  be  equivalent  for  all 
ventilators  because  they  all  use  the  same  disposable  pa- 
tient circuit.  Ventilators  A  and  B.  however,  use  How  sen- 
sors, the  adililional  costs  of  which  are  ilifficult  to  estimale 
because  we  have  no  use  data,  (iiven  our  lack  of  experience 
with  the  new  ventilators,  the  maintenance  contract  costs 
provide  us  with  the  best  estimate  of  expected  repair  costs. 

Note  that  our  analysis  of  total  cost  to  own  was  simpli- 
fied to  be  just  the  sum  of  the  expected  capital  and  main 
tenance  costs  (after  the  warranties  expired).  However,  il  a 
more  complicated  arrangement  is  considered,  whereby  var- 
ious pavnients  are  made  over  an  extendetl  period  of  time. 


then  a  true  |iresenl  value  analysis  should  be  |ierformed 
(which  would  take  into  consideration  inflation  and  interest 
data)  along  with  a  consideration  of  opportunity  costs."'' 

5,  Technical  Kvuluution 


The  technical  evaluation  of  the  candidate  products  con- 
sidered previously  published  guidelines  and  descrip- 
tions.'" '-  Each  vendor  was  requested  to  give  a  sales  pre- 
sentation and  review  his  or  her  product's  features.  Then 
each  ventilator  was  connected  to  a  lung  simulator  and  was 
available  for  testing  for  I  week.  A  panel  of  reviewers  was 
selected  fiom  the  staff  ( 1  physician  from  each  ICU,  2 
pediatric  and  2  adult  respiratory  therapists  from  each  shift, 
the  administrative  managers,  a  technician  from  clinical 
engineering,  and  the  director  of  respiratory  care).  Each 
ICU  was  asked  to  select  its  own  representative,  and  the 
supervisors  from  respiratory  care  selected  the  therapists. 
The  clinical  engineer  who  has  historically  been  involved 
with  iiur  ventilator  repairs  was  the  natural  selection  from 
his  department.  A\  institutions  in  which  nursing  is  very 
involved  with  ventilator  management,  it  would  be  impor- 
tant to  consider  including  them.  The  director  of  respiratory 
care  approved  the  final  list  of  reviewers. 

The  vendors  assisted  the  reviewers  in  simulating  venti- 
lation scenarios  to  provide  a  means  for  comparing  func- 
tionality and  ease  of  use  without  the  limitations  imposed 
by  actual  patient  treatment.  Reviewers  were  given  a  check- 
list that  provided  a  mechanism  for  quantifying  specific 
desirable  features  for  the  data  analysis  phase  (Figure  2). 
The  checklist  was  specially  prepared  to  identify  key  fea- 
tures and  was  organized  in  an  outline  format.  The  features 
were  both  clinically  relevant  (ie.  might  affect  patient  out- 
come or  operator  efficiency)  and  could  potentially  differ- 
entiate one  model  from  another  (see  Discussion  section 
below  for  detailed  descriinion).  l-'or  example,  waveform 
monitoring  features  were  included  because  they  affect  ven- 
tilator management  and  because  the  models  we  examined 
varied  in  the  tvpes  of  features  offered.  On  the  other  hand, 
the  presence  of  pressure  and  fiow-triggering  was  not  in- 
cluded, because  all  ventilators  had  these  features.  Like- 
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Ventilator  Evaluation  Checklist 

Instructions 

Place  a  check  mark  for  each  characlenstic  present 

-  *  signifies  subjective  ranking 

-  2  for  good 

- 1  for  adequate 

-  0  for  poor  or  not  available 


Reviewer  Name 


Ventilator 


CONTROL  SCHEME 

A.  Trigger  variables 

B.  Limit  variables 


B 


Optional  r~0~|    |    0    |    |    0    | 


Adjustable  pressure  rise  I    1       I    1    I   I    1    I 
Active  exhalation  valve|    1^    |    0    |    |    1    | 

C.  Cycle  variables  

Adjustable  flow  cycle  |    0    |   |    1    |   |    1    | 

D.  Modes  (see  reference  14) 

Hierchical  set  point  control 

Hierchical  servo  control 

Hierarchical  dual  control 

Adaptive  dual  control 

Backup  ventilation* 

Preoxigenation  mode" 

E.  Optional  functions 

Leak  compensation 

Indirect  calorimetry 

Backup  batter)'  power* 

Power  failure  behavior* 


1 

1 

0 

1 

0 

1 

1 

1 

0 

0 

1 

0 

2 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

1 

1 

1 

1 

2 

2 

Comment 

Can  be  triggered  by  optional  signals  (eg.  i/achcl  pressure) 

Pressure  ramp  in  pressure  controlled  modes  (eg,  pressure  support) 
Spontaneous  breath  How  allowed  during  mandatory'  pressure  limited  brcalh 

Adjustable  breath  termination  dunng  pressure  support 

Mandatory  minute  ventilation 

Volume  assist  and/or  flow  assist  (eg.  lube  compensation) 

Volume  assured  pressure  support  pressure  augment,  etc 

Pressure  regulated  volume  control.  AutoFlow,  Adaptive  Support,  etc 

Automatic  switch  to  safe  mode  in  event  of  system  failure 

Temporar>  deliver>  of  100%  oxyen  &aulomatic  return  to  preset  value 

Ttdal  volume  and  sensitivity  automatically  corrected  for  circuit  leaks 
Can  perform  metabolic  measurements  (with  optional  hardware) 
Consider  hours  of  full  operation  possible  on  battery  power 
Smooth  transition  to  battery  power  with  aJcrts 


Rank  (%  of  perfect  score)  39%      36%      32% 


2.  OPERATOR  INTERFACE 
A.  Ease  of  Use 

Power-up  procedure 

User  interface  configurable 

Steps  from  powerup  to  VC-CMV 

Steps  from  powerup  to  PS 

Screen  brightness/clarity* 

Screen  layout* 


1 

0 

1 

2 

1 

0 

1 

3 

2 

2 

3 

1 

1 

2 

2 

1 

2 

2 

Consider  lime  necessary  and  number  of  steps 

User  can  ciiangc  tooic  of  controls  and/or  monitor  displays 

Rank  t>y  minimum  number  of  steps  to  set  up  mode  (fastest  =  3) 

Rank  b\  minimum  number  of  steps  to  set  up  mode  (fastest  =  3) 

Easy  to  see  displays  at  distance  or  m  dimly  lit  room 

Words  easy  to  read,  absence  of  cluner 


Fig.  2.  Checklist  used  to  evaluate  and  compare  ventilator  brands  (ie,  brands  A,  B,  and  C).  VC-CMV  =  volume- 
controlled  continuous  mandatory  ventilation.  PS  =  pressure  support.  autoPEEP  =  intrinsic  positive  end-expiratory 
pressure.  (Checklist  continued  on  next  page.) 


wise,  the  availability  of  a  touch  screen  was  not  includeil. 
because  it  is  not  clear  that  it  is  a  specific  adxantage.  It  is 
intcrcslint;  to  note  ihal.  psychologically,  a  touch  screen 
(eg.  on  the  Puritan  Bennett  840)  seems  more  satisfying 
than  a  univeisal  selector  knob  (eg.  on  the  Hamilton  Gali- 
leo) because  it  gi\es  instant  gratitication  when  selecting  a 
control.  However,  a  touch  screen  ma\  in\i>l\e  a  greater 
number  of  steps  to  make  a  gi\en  \entilalor  change  if  care 
is  noi  taken  to  avoid  this  in  the  design  stage.  In  general,  it 
seems  to  us  that  ventilator  interface  designs  lag  behind, 
say,  computer  operating  system  interfaces,  in  terms  of  hu- 
man engineering  sophistication. "■'••  Given  that  life  sup- 
port devices  such  as  ventilators  need  rapid  control  access 
and  status  assessment  during  critical  situations,  it  would  be 


interesting  to  see  research  comparing  the  human  engineer- 
ing features  of  current  machines. 

.Some  venlilaiois  ha\c  the  capabilit)  to  record  and  dow  n- 
load  \entilator  settings,  alarm  events,  and  the  like  to  an 
external  database  such  as  an  electronic  medical  record. 
HowcNer.  it  is  not  clear  that  such  data  would  improve 
patient  care  or  caregiver  efficiencv .  Nor  do  most  hospitals 
have  the  information  systems  infrastructure  to  make  col- 
lecting such  tlata  practical.  Therefore.  v\e  chose  not  to 
include  autt)matic  record-keeping  as  a  discriminating  ven- 
tilator characteristic. 

The  checklist  compared  the  veniilati>rs  in  .'^  major  areas: 
control  scheme,  operator  interface,  and  alarms.  The  check- 
lists submitted  by  the  review  panel  were  summarized  (ie. 
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Ventilator 


B.  Controls 

Convenient  placement* 

Desired  controls  available* 

Intuitively  ob\  ious* 

C.  Waveform  monitoring 

W  a\ct'omi  displa\s* 

Graphic  scaling* 

Cursor 

Pre/post  loops 

D.  Patient  monitor 

Leak 

Tracheal  pressure  vva\efonn 

autoPFI-P  reporting* 

Lung  mechanics  reporting* 

Digital  \  akies  configurable 

Optional  data  analysis  software 

Trend  reporting* 

E.  Optional  signals 

Oximeter 
Capnometer 


3.  ALARMS 


Nuisance  reduction  scheme* 

Alarm  screen  layout* 

Default  settings* 

Retains  setting  from  last  use 

Remote  alarm  option 

Adjustable  alarm  sounds 

Smart  disconnect 

Alarm  event  log* 

AutoPEEP  alarm 


A 

B 

c 

1 

1 

2 

2 

1 

1 

2 

1 

2 

1 

2 

1 

2 

2 

1 

1 

0 

1 

0 

1 

0 

0 

0 

2 

1 

2 

2 

1 

1 

0 

1 

0 

2 

1 

0 

0 

0 

0 

0 

Rank  (%  of  perfect  score)   68%       64%       39% 


0 

0 

1 

2 

1 

1 

0 

1 

2 

1 

0 

1 

0 

Rank  (%  of  perfect  score)   44%      44%      44% 


c  onuols  grouped  logically  and  appropnale  for  mode 

Control  KUings  ivailibic  Tor  any  d«ircd  adjustment  (eg.  inipiralory  hold) 

I'ncxpeclcd  results  avoided  (eg.  minute  ventilation  changes  tidal  volume) 

I  onMdcr  number  orvaiiablcs  displayed  and  clarity  of  la>out 

\  criK.lI  iuid  horizontal  axes  can  be  changed  manually  and/or  automatically 

Mm  able  cursor  allovs^  displays  of  digital  values  from  waveform 

Can  superimpose  loops  to  sec  change  with  time/treatment 


Calculation  of  %  leak  (ic.  inspired  •  expired  volume) 

Real  or  estimated  tracheal  pressure  monitoring 

Kstimalion  of  madvcnent  PliHP 

Resistance,  compliance,  time  constant,  work,  etc  (inspVexp.  values) 

Display  of  monitored  values  can  be  changed 

Ability  to  download  and  analyze  monitored  values 

Graphs  parameters  over  time 

Can  accept  input  and  display  values  from  pulse  oximeter 
Can  accept  input  and  display  values  from  capnometer 


Specific  software  incorporated  to  reduce  nuisance  alarms 
Words  easy  to  read,  absence  of  clutter 
Default  settings  logically  selected  or  user  adjustable 
Alarm  settings  retained  after  power-down 
Can  attach  a  remote  alarm  device  to  ventilator 
Operator  can  adjust  alarm  volume  and/or  paUem 
Ventilator  stops  delivcnng  flow  when  disconnect  sensed 
Alarm  events  are  stored  m  memory 
Alarms  if  autoPEEP  occurs 


Fig  2.  (continued). 


average  responses  calculated)  by  the  technical  (Jirectiif 
of  respiratory  care.  The  summarized  data  were  used  in  the 
final  analysis  with  the  decision-support  software  (see 
Fig.  2). 

6.  Data  Analysis 

The  final  selection  was  made  using  a  Microsoft  Excel 
(Microsoft.  Redmond.  Washington)  spreadsheet  basctl  on 
a  procedure  described  prexiously'"^  and  elaborated  in  iiioic 
detail  herein,  in  the  .Appendi.x.  Brietly,  several  mutually 
exclusive  factors  and  subfactors  in  the  decision  were  iden- 
tified and  weighted  according  to  their  percei\ed  impor- 
tance in  the  final  decision.  Then  the  alternali\e  \cnlilator 
models  were  ranked  according  to  the  factors.  The  software 
then  computed  a  score  for  each  alternati\e  basetl  on  the 


degree  that  it  met  the  desired  factors  and  the  relalise  im- 
portance of  the  factors  (see  Appendix),  This  approach  to 
decision  analysis  is  called  an  addili\e.  compensatory,  mul- 
tiattribute  utility  model.-  "'  This  model  has  received  the 
most  attention  in  the  literature  and  has  been  the  most  widely 
applied  of  all  multiatlribute  utility  itiodels.  The  temi  "com- 
pensatory" refers  to  the  fact  that  a  low  \alue  on  some 
attributes  can  be  compensated  (or  "traded  off")  for  a  high 
value  on  other  attributes.  A  tradeoff  is  an  expression  of 
how  much  of  one  attribute  a  person  would  be  willing  to 
gi\e  up  in  order  to  obtain  a  specified  gain  in  some  other 
attribute.' 

The  ranking  grid  for  this  analysis  is  shown  in  Table  3. 
and  the  spreadsheet  layout  for  the  ranking  grid  is  show  n  in 
Figure  3.  Ventilator  rankings  on  cost  and  technical  fea- 
tures were  based  on  quantitatixe  data  (ie.  cost  analysis  and 
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Ventilator 

A 

B 

C 

Factor                Weight 

SS 

NTSS 

FS 

SS 

NTSS 

FS 

SS 

NTSS 

FS 

Cost 

Technical  Features 

Control  Scheme 

Operator  Interface 

Alarms 

Customer  Service 

Educational  Support 
Preventive  Maintenance 

50% 

TSS 

30% 

30% 
55% 
15% 
TSS 

20% 

66% 
34% 
TSS 

61 

0.31 

15.25 

72 

0.36 

18.00 

67 

0.34 

16.75 

11.70 
37.40 
6.60 

10.80 
35.20 
6.60 

9  60 
21  45 
6.60 

0.38 

11.54 

0.36 

10.89 

0.26 

7.74 

55.70 

52.60 

37.65 

52  80 
30.60 

46.20 
20.40 

3300 
2380 

83.40 

66.60 

56.80 

0.40 

807 

0.32 

6.44 

0.27 

549 

Total  Weight     100% 

Total  Score    34.85  35.34  29.98 

Fig.  3.  Results  grid.  SS  =  subfactor  score.  TSS  ^  total  subfactor  score.  NTSS  -  normalized  total  subfactor  score. 
FS  =  factor  score.  See  Appendix  for  explanation  of  calculations. - 


average  scores  from  technical  evaluation  checklists  sub- 
mitted by  review  committee  members).  The  technical  di- 
rector of  the  respiratory  care  department  ranked  customer 
service  qualitatively  with  input  from  the  clinical  engineer- 
ing department.  A  larger  number  for  a  rank  meant  the 
ventilator  more  closely  met  our  needs.  The  higher  ranking 
for  Ventilator  A  on  education  support  was  based  on  the 
availability  of  a  greater  number  and  higher  quality  of  train- 
ing materials  on  specific  aspects  of  ventilation.  The  greater 
ranking  on  preventive  maintenance  was  based  mainly  on 
the  a\ailability  of  factory  service  (vs  third-party  repair 
contracts,  which  happened  to  be  an  advantage  in  our  par- 


Table  3.      Rankina  Grid* 


Factor 

Ventilator 

A 

B 

C 

Costt 

61 

72 

67 

Technical  features 

Control  scheme 

39 

36 

.32 

Operator  inlcrt'ace 

68 

64 

39 

Alarms 

44 

44 

44 

Customer  servicei 

Educational  support 

80 

70 

."iO 

Preventive  mainlenance 

90 

60 

70 

'Rankings  arc  ha.scd  on  finuncial  analysis  (cosO.  ventilator  cliccklisi  Ucchnitul  Icalurcs).  and 

director's  analysis  leustorncr  service). 

tVenlilators  art:  ninkcd  on  total  cost  to  own  {sec  Table  2);  cost  nonnali/cil  so  high  cost  = 

low  rank. 
Ventilator  A  rank  =  100  x  |l  -  |142.'i929/(  142.1'):')  •   lOl^'X*)  -i  12()>)6.M)11 
Ventilator  B  tank  =  100  X  1 1  -  1102.1900/11425929  +  in2.19IX>  +  12096.14)|| 
Ventilator  C  rank  =  100  X  |1  -  1 1 2U96.W/t  1425929  +  102.1900  +  1209634)1) 

{Ranking  scale  for  customer  service:  100  =  ideal.  50  =  avcr^igc.  0  =  wonhle.ss 


ticular  case  but  might  not  be  in  other  cases),  on  the  fact 
that  the  ventilator  used  fewer  machine  parts  (presumably 
offering  greater  reliability  and  lower  repair  cost),  and  the 
fact  that  the  ventilator  was  designed  to  give  easier  access 
to  the  serviceable  areas. 

7.  Results 

The  spreadsheet  analysis  generated  the  results  matrix 
show  n  in  Figure  4.  the  equations  for  w  hich  appear  in  Table 
4.  It  is  important  to  note  that  our  factor-weighting  scheme 
was  designed  to  support  our  goals  of  advancing  the  stan- 
dard of  care  and  increasing  staff  skill  level.  If  the  venti- 
lators were  evenly  ranked  on  technical  features,  then  the 
least  expensive  device  would  be  chosen.  However,  if  price 
were  related  to  features,  then  our  decision  vvtuild  favor  a 
higher  technical  level  at  moderate  cost. 

Weighting  of  the  factors  and  subfactors  is  not  straight- 
forward. Improper  weighting  can  negate  the  entire  pro- 
cess. We  attempted  to  assign  weights  ci  priori  bv  consen- 
sus of  the  evaluation  committee.  However,  our  initial  low 
weight  on  cost  (259^)  mandated  the  purchase  of  the  most 
expensive  ventilator  thai  had  onl_\  a  slight  technical  ad- 
vantage. When  cost  was  weighted  at  50<7r,  the  result  seemed 
(to  our  senior  vice  president)  a  more  reasonable  tradeoff 
between  cost  and  capability.  An  alternative  approach  is  to 
not  weight  cost  but  rathei  to  express  the  final  result  as  a 
benefit/cost  ratio"'  (see  Conclusions  section  below  ).  A  more 
rigorous  approach  to  assigning  weights  involves  generat- 
ing a  matrix  ot  pair-wise  comparisons  among  the  factors 
(using  an  arbitrary  numeric  scale  where,  say.  I  means 
equality  and  9  means  that  one  is  extremely  better  than  the 
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Ranking  grid  (numeric  values) 

Ventilator                                | 

Factor 

A 

B 

C 

Cost 

61 

72 

67 

Technical  Features 

Control  Scheme 

39 

36 

32 

Operator  Interface 

68 

64 

39 

Alarms 

44 

44 

44 

Customer  Service 

Educational  Support 

80 

70 

50 

Preventive  Maintenance 

90 

60 

70 

Results  grid  (numeric  values) 

Ventilator                                                         | 

A 

B 

C 

Factor               |  Weigtit 

SS 

NTSS 

FS 

SS 

NTSS 

FS 

SS 

NTSS 

FS 

Cost                                        50% 

TSS 

Technical  Features              30% 

Control  Scheme         30% 

Operator  Interface        55% 

Alarms        15% 

TSS 

Customer  Service                20% 

Educational  Support        66% 

Preventive  Maintenance        34% 

TSS 

61 

0  31 

15  25 

72 

0  36 

18  00 

67 

034 

16  75 

11  70 
37  40 
6  60 

10  80 
35  20 
6  60 

960 

21  45 
6  60 

0  38 

11  45 

036 

1081 

026 

7  74 

55  70 

52  60 

37  65 

52  80 
30  60 

46  20 
20  40 

3300 
23  80 

83  40 

66  60 

56  80 

0  40 

8  07 

0  32 

6  44 

0  27 

5  49 

Total  Weight      100% 
Ranking  grid  (cell  labels) 


Total  Score       34.76 


35.25 


Ventilator                          J 

Factor 

A 

B 

C 

Cost 

A1 

A2 

A3 

Technical  Features 

Control  Scheme 

A2 

82 

CI 

Operator  Interface 

A3 

83 

C3 

Alarms 

A4 

B4 

C4 

Customer  Service 

Educational  Support 

A5 

85 

05 

Preventive  Maintenance 

A6 

86 

06 

29.98 


Results  grid  (cell  labels) 

Ventilato 

1 

A 

B 

C                      1 

Factor               | 

Weight 

SS 

NTSS 

FS 

SS 

NTSS 

FS 

SS 

NTSS 

FS 

Cost 

Technical  Features 

Control  Scheme 

Operator  Interface 

Alarms 

Customer  Service 

Educational  Support 
Preventive  Maintenance 

WC 

TSS 

WTF 

W2 
W3 
W4 
TSS 

WCS 

W5 
W6 
TSS 

All 

A12 

A13 

811 

812 

813 

C11 

012 

013 

A21 
A31 
A41 

821 
831 
B41 

C21 

C31 
C41 

A22 

A23 

822 

823 

022 

023 

A51 

851 

C51 

A61 
A71 

B61 
871 

C61 
C71 

A81 

881 

081 

A32 

A33 

832 

833 

023 

C33 

Total  Weight    WTOT 

Total  Score       AT  BT  CT 

Fig.  4.  Spreadstieet  layout  for  decision  analysis.  Call  labeling  (letter  and  nunnber)  is  arbitrary  and  does  not 
correspond  to  normal  spreadsheet  column  and  row  designations.  SS  =  subfactor  score.  TSS  =  total 
subfactor  score.  NTSS  =  normalized  total  subfactor  score.  FS  =  factor  score.  See  Appendix  for  explanation 
of  calculations. 
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Table  4.       Equations  for  Spreadsheets  Shown  in  Figure  4 


Grid  Equation* 


Comment 


All  =  AI 


A2I  =  W2  X  A2/100 

A31  =  W3  X  A3/l()0 

A41  =  W4  X  A4/l()() 

A51  =  a:1  +  A3I  +  A41 


Ad  I 
A7I 


W5  X  A5/I00 
W6  X  A6/I00 


A8I  =  A6I  +  A7I/I00 

A12  =  AllAAll  +  Bll  +  Cll) 
A22  =  A51/(A5I  +  B5I  +  C51) 
A32  =  ASIAAXI  +  B81  +  C81) 

A13  =  100  X  WC  X  A12 
A23  =  100  X  WTF  x  A22 
A33  =  100  X  WCS  X  A32 

WTOT  =  WC  +  WTF  +  WCS 


AT  =  A13  +  A23  +  A33 


Total  subfactor  score  (TSS) 
tor  cost.  (For  factors  with 
no  subfactors,  TSS  =  factor 
rank  X  1.0) 

Subfactor  score  (SS)  for 
technical  features:  SS  = 
subfactor  weight  {as  a 
decimal)  x  subfactor  rank 

Total  subfactor  score  (TSS) 
for  technical  features 

Subfactor  score  (SS)  for 
customer  service 

Total  subfactor  score  (TSS) 
for  customer  service 

NTSS:  TSS  normalized  by  the 
sum  of  all  TSS  in  row 

Factor  score  (FS):  factor 
weight  (as  a  percent)  X 
NTSS 

Total  of  weights  (note:  also, 
W2I  +  W31  +  W41  = 
W61   +  W71  =  100%) 

Total  score  for  Alternative  A 


Equalions  are  stiown  lor  Allemalive  A.  Use  corresponding  equations  for  oiher  allemalives  (le. 
sut>slilule  allemalive  letter  for  A). 
"At  througti  C6  contain  ranlcing  data 


Other)  and  then  calculating  relative  weights  using  eigen 
vectors."^-"*  The  same  approach  can  be  applietJ  to  ranking 
the  alternatives  in  the  absence  of  an  evaluation  tool  such  as 
our  ventilator  checklist. 

Purchase  Recommendation 

Based  on  this  anahsis,  we  recommended  the  purchase 
of  Ventilator  B.  We  further  recommended  that  installation 
and  implementation  be  completed  v\ithin  a  6  mtmih  period 
to  optimize  staff  education.  It  might  be  more  financially 
convenient  to  spread  the  purchase  o\er  IS -24  months,  but 
that  would  severely  impair  (raining  efforts.  Staff  would  be 
forced  to  maintain  competence  on  the  many  cunenl  \en- 
tilator  brands  as  v\ell  as  focus  on  the  new  model,  making 
it  difficult  to  get  buy-in  and  commitment.  A  delayed  im- 
plementation would  negatively  affect  all  of  the  goals  stated 
in  the  background  section. 

Discussion 

Managers  often  make  business  purchases  with  the  same 
methods  they  use  in  their  personal  lives.  That  means  their 


decisions  arc  mainlv  innuenccd  by  the  charisma  of  the 
sales  person  and  the  allure  of  the  presentation,  advertising, 
and  packaging,  rather  than  by  any  systematic  analysis  of 
relevant  product  features.  Managers  with  extensive  expe- 
rience and  good  instincts  seem  to  be  successful  with  this 
approach,  particularly  when  the  purchase  costs  are  rela- 
tively low  and  the  equipment's  use  is  relatively  specialized 
(eg,  laboratory  equipment),  hi  our  case,  the  cost  was  huge 
and  we  needed  to  achieve  consensus  among  a  large  num- 
ber and  wide  variety  of  stakeholders.  Furthermore,  the 
stakeholders  were  accustotned  to  justifying  purchases  ac- 
cording to  the  unique  needs  of  their  specialty  (ie,  pediatric 
vs  adult  ICU  areas)  and  at  first  resented  any  attempt  to 
"standardi/e."" 

The  technical  analysis  of  the  ventilators  was  a  key  com- 
ponent of  our  proposal.  The  checklist  used  to  compare 
ventilator  features  was  organized  to  match  the  standard 
ventilator  classification  system.'"  As  such,  it  is  applicable 
to  any  type  of  ventilator.  However,  the  specific  features 
for  a  given  outline  item  might  vary,  depending  on  the  type 
of  patient  population  being  served.  For  example,  if  we  had 
wanted  to  evaluate  transport  ventilators,  we  would  have 
had  fewer  items  listed  for  comparison  under  modes,  and 
there  would  be  no  category  of  "waveform  monitoring" 
under  operator  interface.  The  specific  rationales  we  used 
were  as  follows: 

1.  Control  Scheme 

a.  Trigger  variables.  Because  all  v  entilators  had  both  pres- 
sure and  flow-triggering,  the  only  distinguishing  feature 
was  the  ability  to  trigger  on  an  optional  external  signal  (eg. 
tracheal  pressure).  As  it  turned  out.  none  of  the  ventilators 
we  looked  at  offered  this  option. 

b.  Limit  variables.  All  ventilators  had  pressure,  volume, 
and  flow  limiting  capabilities.  What  distinguished  them 
was  whether  the  pressure  rise  to  the  pressure  limit  could  be 
adjusted.  Also,  not  all  had  an  "active  exhalation  valve." 
which  allows  spontaneous  breaths  to  occur  dunng  a  man- 
datory, pressure-limited  breath. 

c.  Cycle  variables.  The  only  discriminating  cycle  vari- 
able was  an  adjustable  breath  termination  for  pressure  sup- 
port. 

d.  Modes.  There  has  been  a  definite  evolution  in  venti- 
lator control  schemes,  which  has  led  to  many  new  modes. 
with  various  levels  of  sophistication.  A  detailed  descrip- 
tion of  these  control  schemes  and  the  features  of  ventilator 
modes  has  been  presented  elsewhere.'" 

e.  Optional  lunclions.  Leak  compensation  was  a  distin- 
guishing factor.  All  ventilators  had  baitcrv  backup  power, 
but  there  were  differences  in  how  long  it  would  last.  One 
of  the  ventilators  hati  w hat  we  felt  were  inadequate  alerts 
when  the  regular  aliernaling  cinient  power  was  removed 
during  operation. 
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2.  Operator  Interface 

a.  Ease  of" use.  Being  essentially  CDnipulers.  the  \cntila(()rs 
clitTereil  in  the  time  it  took  to  hoot  up.  The>  also  tlilteicd 
HI  the  user-contigurable  display  feaiuivs.  Ii  was  enlight- 
eniiig  to  count  the  niuiiher  of  steps  iei.|uireil  to  go  IVoni 
power-up  Ui  a  slaiulaid  mode  of  \eniilation  such  as  vol- 
ume-eontmlled  continuous  mandatoix  \entilalion  m  pres- 
sure support.  .A  step  was  defined  as  the  nio\emeiU  ol  the 
hand  from  one  control  (or  screen  location)  to  another.  If 
multiple  changes  could  be  made  without  moving  the  hand 
from  a  control,  then  a  step  was  defined  as  selection  of  a 
parameter  along  with  adjustment  of  the  parameter  \alue 
(eg,  select  tidal  volume  and  adjust  to  500  mL).  Screen 
clarity  and  layout  appeal  were  subjective  assessments,  and 
there  was  a  fairK  wide  \ariation  among  \entilator  brands. 

b.  Controls.  The  layout  of  controls  was  a  subjectiNc 
evaluation  but  seemed  important  to  the  staff. 

c.  Waveform  monitoring.  There  was  a  great  deal  of 
variation  among  the  ventilators  on  this  feature.  Waveform 
monitoring  should  be  designed  to  facilitate  bedside  eval- 
uation of  the  condition  of  the  equipment  and  the  patient, 
including  comparison  between  2  time  periods  (eg,  pre-  and 
post-bronchodilator  flow  volume  loops). 

d.  Patient  monitor.  Because  a  leak  (in  the  patient  circuit. 
around  the  endotracheal  tube,  or  through  a  chest  tube)  will 
affect  the  accuracy  of  lung  mechanics  calculations.-"  as 
well  as  affect  gas  exchange,  it  is  important  that  the  leak 
size  be  estimated  and  displayed.  Trending  of  key  param- 
eters (particularly  resistance  and  compliance)  is  important 
to  gauge  the  effectiveness  of  lung-protecti\  e  strategies  and 
other  therapeutic  maneuvers. 

e.  Optional  signals.  Several  parameters  derived  from 
noninvasively-measurable  respiratory  variables  have 
gained  increasing  acceptance  as  indicators  of  patient  sta- 
tus. Two  that  arc  becoming  routine  additions  to  ventilator 
displays  (along  with  their  associated  waveforms)  are  arte- 
rial oxygen  saturation  (measured  by  pulse  oximetry)  and 
end-tidal  CO,  (measured  by  capnometry). 

3.  Alarms 

A  nuisance  alarm  reduction  scheme  is  a  sensible  leatiue 
that  was  well  thought  out  on  one  ventilator.  Alarm  screen 
layout  and  the  appropriateness  of  default  settings  were 
subjective  but  important  practical  evaluations.  Another  very 
important  feature  for  the  bedside  caregiver  is  the  use  of 
what  might  be  called  "smart  disconnect"  software  algo- 
rithms. This  means  the  ventilator  senses  that  the  patient 
has  been  disconnected  and  does  not  try  to  ventilate  the 
room  with  a  huge  rush  of  gas  and  a  lot  of  noise. 

Features  other  than  those  we  focused  on  exist,  biu  our 
selection  of  these  was  based  on  our  need  to  evaluate  ICU 
ventilators.  A  decision-maker  must  include  or  eliminate 


from  the  checklist  those  features  appropriate  to  the  class  of 
ventilators  under  consideration.  Features  unique  to  a  par- 
ticular member  of  a  class  can  be  included  if  their  consid- 
eration would  affect  the  member's  ranking  compared  to 

the  olhers. 

Conclusions 

The  analytic  approach  to  decision-making  we  used  was 
verv  helpful  in  the  discussion  stage,  in  which  panel  mem- 
bers came  together  to  achieve  consensus.  It  forced  relevant 
issues  to  be  included  in  the  dialogue  and  the  priorities  to 
be  sialctl.  while  tending  to  avoid  digressions  along  unpro- 
ductive lines  of  discussion.  The  data  collection  form  pro- 
V  ided  a  mechanism  by  which  stakeholders  could  contrib- 
ute input  into  the  final  decision  according  to  their 
experience.  Meetings  to  brainstorm  relevant  product  char- 
acteristics and  weightings  created  a  sense  of  ownership 
that  is  necessary  to  assure  success  in  the  implementation 
phase.  Psychologically,  the  decision  model  gets  stakeholder 
participation  in  a  nondisruptive  manner,  leaving  the  dis- 
cussion free  to  focus  on  each  individuaFs  considered  judg- 
ment without  having  to  defend  the  relevance  of  that  judg- 
ment. 

It  was  surprising  to  us  thai  it  was  relatively  easy  to  get 
consensus,  across  all  users,  on  the  ventilator  that  ranked 
highest  on  technical  features.  For  example,  clinicians  in 
pediatric  patient  care  areas  typically  v  ievv  their  equipment 
needs  as  being  distinctly  ditferent  from  clinicians  in  adult 
care  areas.  The  few  people  who  dissented  were  not  on  the 
review  panel.  Their  arguments  tended  to  be  simpiv  state- 
ments of  their  preferences,  without  any  specific  rationale. 
Without  a  framework  for  making  decisions,  such  state- 
ments could  intluence  the  final  outcome  in  proportion  to 
the  perceived  authority  of  the  individual.  Though  that  might 
not  be  a  bad  thing,  it  is  certainly  not  a  rational  process. 

We  were  not  able  to  reach  consensus  on  cost.  The  clin- 
ical staff  felt  that  cost  should  be  a  minor  factor,  as  our 
main  goal  was  to  improve  our  patient  care  capabilities. 
Our  administrator  was  sympathetic  w ith  that  v ievv  but  was 
constrained  by  the  available  capital  budget.  Some  felt  that 
weighting  cost  was  simpiv  a  way  of  forcing  that  factor  to 
dominate  the  decision,  which  tended  to  cast  suspicion  on 
the  whole  process. 

One  way  around  this  conundrum  is  to  simpiv  take  cost 
out  of  the  initial  factor  analvsis  and  then  account  for  it 
later  in  the  form  of  a  bend  it/cost  ratio."'  For  example,  in 
Figure  4  we  could  weight  cost  at  Orf  (this  removes  it  trom 
consideration  as  a  factor)  and  increase  the  weights  o\  the 
remaining  factors  proportionally  (ie,  technical  features  = 
609^  and  customer  service  =  40*^).  This  results  in  final 
scores  of:  A  =  .'^9.20,  B  =  .^4.67,  C  =  26. l.'^.  which  are 
used  to  quantity  the  "benefit"  of  each  ventilator.  Next,  in 
Table  .''.  recalculate  the  cost  ranks  such  that  a  low  luim- 
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ber  rctlcLls  .1  low  cusl  .inJ  a  liiyli  lumihcr  icIIclIs  a  hiyh 
cost  (ic.  the  oisi  111  each  \cniilaiiir  is  simply  expressed 
as  a  docinial  percentage  of  the  sum  ol  the  costs  of  the  3 
xeiitilators).  Ihis  results  in  cost  ranks  of  A  =  0.3897, 
B  =  0.2798.  C  =  ()..V'M)5.  Finally.  e\aluale  the  benefit/ 
cost  ratios: 

•A  =  39.20/0.39  =101 

•B  =  34.67/0.28  =  123  (best  choice) 

•C  =  26.13/0.33  =  79 

The  final  decision  has  not  changed  using  this  method, 
but  the  differences  among  the  alternative  choices  are 
greater,  and  it  may  be  more  intuitively  satisfying.  It  avoids 
completel)  an\  argument  about  the  relative  importance  of 
cost  compared  to  the  other  factors  and  casts  the  final  de- 
cision in  a  mathematical  form  that  ma\  be  more  familiar  to 
health  care  workers  who  are  used  to  thinking  in  terms  of 
benefit/risk. 

The  formal  procedure  described  here  produces  docu- 
mentation that  facilitates  efficient  and  confident  commu- 
nication with  upper  administration.  And  it  serves  to  record 
our  rationale  in  the  event  that  we  need  to  review  it  in  the 
future  (eg.  for  siinilar  additional  purchases).  Our  proposal 
was  just  one  of  many  competing  for  a  portion  of  a  limited 
capital  budget.  Because  of  the  organized  presentation  of 
well-reasoned  information  inherent  in  the  structured  deci- 
sion analysis,  our  proposal  was  judged  by  senior  manage- 
ment more  favorably  than  the  usual,  unsupported,  narra- 
tive-style budget  request.  In  fact,  after  reviewing  the 
proposal,  our  senior  vice  president  decided  to  initiate  a 
system-wide  analysis  of  ventilator  purchase  needs.  There- 
fore, we  did  not  make  the  purchase  we  recommended  but 
are  now  considering  a  much  larger  purchase,  involving  3 
to  4  million  dollars  over  the  next  5  years  for  up  to  9  of  our 
system  hospitals.  We  intend  to  use  the  same  decision  sup- 
port process  to  achieve  consensus  among  those  hospitals 
that  participate  in  the  .'i-year  plan. 
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Purchase  Decision-Making  Analysis 

The  decision  process  described  in  this  report  employs  a  simplified  decision  model  that 
logically  translates  your  experience  and  intuitive  thinking  into  quantitative  measures  of  relative 
importance  to  the  decision.  The  model  requires  that  \ou  identify  the  numerous  factors  and 
subfactors  you  consider  important  in  deciding  among  available  alternatives.  It  then  reduces  the 
consideration  of  these  factors  and  subfactors  to  a  formalized  procedure  that  assigns  a  score  to  each 
factor  for  each  alternative.  The  scores  for  all  the  factors  are  summed  for  each  alternative  to  obtain 
the  total  score  for  that  alternative.  The  alternative  with  the  highest  total  score  is  designated  the  best 
choice. 

Scores  are  calculated  as  the  products  of  weights  and  ranks.  Weights  are  normalized  numerical 
values  used  to  designate  the  relative  importance  of  each  factor  with  respect  to  all  the  other  factors. 
The  subfactors  of  each  factor  are  also  weighted  relative  to  each  other.  Weights  are  normalized  so 
that  the  sum  of  the  weights  of  all  the  factors  (or  subfactors  of  a  factor)  add  up  to  I .  Ranks  are 
numerical  values  used  to  indicate  how  well  each  alternative  choice  satisfies  a  factor  or  subfactor. 

The  actual  calculations  of  the  scores  for  the  alternatives  are  straightforward  and  can  be  set 
up  and  executed  on  a  spreadsheet  (see  Figure  4).  The  real  tasks  are  to  choose  the  factors  and 
subfactors,  and  to  assign  the  weights  and  ranks.  The  choice  of  weights,  by  design,  formalizes  the 
decision-maker's  biases  about  the  factors  that  bear  on  the  decision.  Consequently,  it  can  be  used  to 
steer  the  decision  one  way  or  another  if  the  necessarily  subjective  process  of  deciding  on  the  weights 
is  not  done  as  objectively  as  possible.  Ranking  the  alternative  choices  with  respect  to  the  factors  is 
also  not  straightforward.  It  requires  a  thorough  understanding  of  each  of  the  alternatives  and  the 
exercise  of  reasoned  judgement  in  the  interpretation  of  the  opinions  of  the  various  stakeholders  in 
the  decision. 

The  Process 

The  following  steps  are  involved  in  the  formalized  decision  process: 

1 .  Specify  the  (mutually  exclusive)  alternatives  among  which  a  choice  must  be  made.  This  defines 
the  decision  to  be  made.  Usually  the  number  of  alternatives  should  be  narrowed  to  no  more 
than  5,  based  on  preliminary  considerations  before  the  formalized  process  is  begun. 

2.  Choose  the  primary  factors  (also  known  as  summary  factors,*  usually  a  maximum  of  5)  that 
influence  the  decision.  A  factor  can  have  none,  one,  or  more  subfactors  that  apply  to  it. 

3.  Choose  the  subfactors  (also  known  as  detail  factors*)  if  any,  that  relate  to  each  primary 

factor.  Usually  a  maximum  of  5  subfactors  is  assigned  to  any  one  factor.  In  the  "tree"  model 
used  here,  there  is  only  one  level  of  subfactors.  That  is,  a  subfactor  does  not  have  any  of  its  own 
subfactors  below  it.  Note,  however,  that  the  Ventilator  Evaluation  Checklist  we  used  does  have 
sub-subfactors.  For  example.  Trigger  variables.  Limit  variables,  and  Cycle  variables  are 
sub-subfactors  under  the  subfactor  Control  Scheme,  under  the  factor  Technical  Features.  We 
did  not  weight  these  sub-subfactors  (ie,  they  were  considered  of  equal  importance). 


•Chatbum  RL.  Systematic  decision  making.  Midnight  Engineering,  Nov-Dec,  1990:68-76. 
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4.  Choose  the  weight  for  each  factor  relative  to  the  other  factors.  These  weights  must  total  100% 
(eg,  cells  WC  +  WTF  +  WCS  =  100%  in  Figure  4,  results  grid,  cell  labels).  A  zero  weight  for  a 
factor  means  that  the  influence  of  that  factor  is  eliminated  from  the  decision. 

5.  For  each  factor,  choose  the  weight  for  each  of  its  subfactors  relative  to  its  other  subfactors  (eg, 
cells  W2,  W3,  and  W4  in  Figure  4,  results  grid,  cell  labels).  The  weights  for  each  group  of 
subfactors  must  total  100%,  and  a  zero  weight  for  a  subfactor  means  that  the  influence  of  that 
subfactor  is  eliminated  from  the  decision. 

6.  Rank  each  of  the  alternatives  chosen  in  step  1  (eg,  on  a  scale  of  0  to  100,  but  any  scale  could  be 
chosen)  relative  to  its  ability  to  satisfy  each  subfactor  (see  ranking  grid  in  Table  3,  repeated  in 
Figure  4). 

a.  When  assigning  ranks  for  cost  factors  and  subfactors,  the  present  value  of  all  payments  to 
be  made  throughout  the  life  of  the  alternative  should  be  used.  This  can  be  obtained  from 
your  financial  department  or  computed  using  payment  information  and  the  formula:* 


PV 


A  PMT„ 
hil  +  i)" 


in  which  PVis  the  present  value  of  a  series  of  payments,  P\fr„  is  the  payment  made  at  n 
years  from  now  («  =  0  is  the  present  year),  and  /  is  the  interest  rate. 

b.  Usually  a  higher  cost  is  less  desirable  than  a  lower  cost  and  should  deserve  a  lower  rank. 

This  means  that  we  would  not  want  to  rank  the  alternatives  according  to  their  costs  but, 
instead,  would  like  to  rank  them  in  reverse  order  to  their  costs.  One  way  to  do  this  is,  for 
each  cost  factor  or  subfactor,  to  divide  the  cost  associated  with  each  alternative  by  the 
sum  of  the  costs  for  all  ahematives.  Then  subtract  this  fraction  from  1  and  use  the  result 
as  the  rank.  Consequently,  the  alternative  with  the  highest  cost  fraction  will  have  the 
smallest  difference  from  1  and,  thus,  the  lowest  rank,  and  so  on  (eg,  cells  Al,  A2,  and  A3 
in  Figure  4). 

c.  On  the  Ventilator  Evaluation  Checklist,  we  ranked  each  ventilator  on  the  subfactors  based  on  the 

percentage  of  perfect  score.  For  example,  the  Control  Scheme  subfactor  had  14  sub-subfactors, 
each  of  which  could  get  a  maximum  score  of  2.  A  perfect  score  on  Control  Scheme  would  be 
2  X  14  =  28.  Thus,  the  rank  for  a  ventilator  as  a  percentage  of  a  perfect  score  was  the  ventilator's 
cumulative  sub-subfactor  score  divided  by  28. 

7.  Calculate  the  subfactor  score  (SS)  for  each  subfactor  by  multiplying  the  subfactor's  rank  (eg, 
cells  A3,  B3,  and  C3  in  Figure  4)  by  its  weight  (eg,  W3  in  Figure  4;  thus,  A3 1  =  W3  x  A3). 

8.  For  each  factor,  add  the  subfactor  scores  for  each  alternative  to  get  the  total  subfactor  score 
(TSS)  for  that  alternative  (eg,  cells  A5 1  =  A2 1  +  A3 1  +  A4 1 ). 


Bametl  RA,  Ziegler  MR.  Finite  mathematics  for  management,  life,  and  social  sciences.  4th  edition.  San  Francisco:  Dellen 


Publishing.  1987:304-307. 
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9.  Add  the  TSS  for  each  factor  across  the  alternatives  to  get  the  sum  of  TSS  for  that  factor  (eg, 

A5 1  +  B5 1  +  C5 1  in  Figure  4).  For  each  factor,  obtain  the  normalized  TSS  (NTSS)  for  each 
alternative  b>  dividing  that  ISS  b>  its  associated  sum  of  TSS  (eg, 

A22  =  A5I/[A5I  +  B5I  +  C51]  in  Figure  4).  This  step  is  important  to  prevent  some  factors 
from  having  inappropriate  influence  on  outcomes  because  of  differences  in  their  ranking  scales. 
For  example,  the  cost  subfactor  score  turns  out  to  be  a  small  number  (ie,  a  fraction)  compared  to 
the  subfactor  scores  for  technical  features  and  customer  service.  This  happens  simply  because  of 
the  way  the  rankings  are  scaled  (cost  0-1,  technical  features  0-infinity.  customer  service  0- 
10).  If  the  cost  subfactor  had  not  been  normalized,  its  contribution  to  the  total  score  for  each 
ventilator  would  have  been  insignificantly  small  compared  to  that  of  the  technical  features  and 
would  not  have  reflected  the  desired  50%  weighting. 

10.  Multiply  the  NTSS  total  by  the  weight  of  its  corresponding  primary  factor  to  obtain  the  factor 
score  (FS)  for  each  alternative  (eg,  A23  =  WTF  x  A22  in  Figure  4). 

1 1 .  Add  the  factor  scores  for  each  alternative  to  obtain  the  total  score  for  that  alternative 
(eg,  AT  =  A13  +  A23  +  A33  in  Figure  4).  The  alternative  with  the  highest  total  score  is 
designated  the  best  choice. 

A  summarv  of  the  equations  for  all  the  cells  in  Figure  4  is  given  in  Table  4.  If  the  calculations  are 
set  up  on  a  computerized  spreadsheet,  then  it  is  straightforward  to  change  the  weights  and  ranks  to 
test  "what  if  scenarios  to  see  the  effects  of  these  changes  on  the  decision.  Different  factors  and 
subfactors  can  even  be  added  or  removed  from  consideration  to  evaluate  their  influences. 

An  Available  Implementation 

Constructing  a  spreadsheet  for  the  decision  calculations  can  be  time-consuming  and  may  be 
impossible  if  you  do  not  have  access  to  a  spreadsheet  program.  A  convenient  alternative  exists.  A 
purchasing  decision  tool  computer  program,  which  contains  a  set  of  default  factors  and  subfactors 
judged  by  us  to  be  important  in  the  purchase  of  mechanical  ventilators,  is  available  for  purchase 
from  Amethyst  Research  LLC  at  its  Web  site,  Ventworld.com. 
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Ciircliojic'iiif  'Iri^fiiTinj;  Obscrvt'd 

ill  a  I'atiint  with  Arutc 

Respiratory  Distress  Syndrttme 

The  trigger  variable  causes  a  ven- 
tilator to  initiate  a  breath  by  a  change 
in  pressure,  flow,  or  time.  Flow-trig- 
gering has  become  popular  because 
the  initial  work  to  trigger  the  ventila- 
tor is  less  than  that  needed  during  pres- 
sure-triggering. The  ventilator  may  be 
triggered  unintentionally  if  the  sensi- 
tivity is  set  too  high,  a  condition  usu- 
ally referred  to  as  auto-triggering.  Au- 
to-triggering has  been  responsible  for 
patient-ventilator  asynchrony  and  in- 
creased work  of  breathing. 

Recently.  Imanaka  et  al  reported  au- 
to-triggering caused  by  cardiogenic  os- 
cillation during  How -triggered  venti- 
lation.' The  heart  as  it  pumps  creates 
changes  in  airway  flow,  airway  pres- 
sure, and  esophageal  pressure.  During 
systole,  as  the  heart  ejects  the  stroke 
volume,  its  volume  decreases  and  it 
occupies  less  space  in  the  cardiac 
fossa,  causing  an  intrathoracic  pres- 
sure change.  Apparently,  the  lungs 
quickly  respond  and  fill  the  void.  In 
doing  so,  a  small  amount  of  air  moves 
into  the  lungs.  As  a  result  of  this  minute 
air  flow,  the  ventilator's  flow  sensi- 
tivity mechanism  responds  by  initiat- 
ing a  breath,  hence  cardiogenic  trig- 
gering. Imanaka  reported  that  patients 
who  experienced  cardiogenic  trigger- 
ing were  those  with  more  dynamic 
hearts:  they  had  larger  cardiothoracic 
ratios,  cardiac  outputs,  cardiac  in- 
dexes, stroke  volumes,  and  pulmonarv 
artery  occlusion  pressures,  and  had 
lower  systemic  and  pulmonary  vascu- 
lar resistances,  respiratory  system  re- 
sistances, and  respiratory  system  time 
constants  than  patients  who  did  nol 
have  cardiogenic  triggering. 

Recently,  cardiogenic  triggering 
was  observed  in  a  patient  in  our  sur- 
gical trauma  intcnsixe  care  unit.   Ihc 


patient  was  a  41 -year-old  male  pedes- 
trian who  had  been  hit  by  a  car.  He 
suffered  multiple  abdominal  organ  lac- 
erations and  bone  fractures.  On  ad- 
mission, he  was  taken  to  the  operating 
room  for  repair  and  stahili/ation  of 
those  injuries  and  was  subsequently 
iransferred  to  the  surgical  trauma  in- 
tensise  care  unit,  uhere  he  de\cUiped 
acute  respiratory  distress  syndrome. 
His  ventilatory  management  on  the 
Siemens  Servo  300  ventilator  used 
flow -triggered  \enlilation  in  the  pres- 
sure-regulated volume  control  mode. 
Sedation  and  analgesia  were  provided 
by  lorazepam  (Ativan)  and  morphine 
sulfate.  Doxacurium  (Nuromax)  pro- 
\ided  paralysis.  Massive  fluid  and 
blood  replacement  were  necessary  to 
maintain  organ  perfusion  and  oxygen 
content.  On  the  16th  hospital  day.  his 
ventilator  parameters  were:  pressure 
regulated  \olume  control,  fraction  of 
inspired  oxygen  0.4,  respiratory  rate 
16  breaths/min,  tidal  volume  650  niL 
(9  mL/kg  ideal  bt)d>  weight),  and  pos- 
itive end-expiratory  pressure  13  cm 
H^O.  Resultant  circuit  pressures  were: 
peak  pressure  33  cm  H^O.  mean  air- 
way pressure  26  cm  HiO,  plateau  pres- 
sure 34  cm  HoO,  and  static  compli- 
ance 30.9  mL/cm  H^O.  Hemodynamic 
values  included:  pulmonary  artery 
pressure  44/24  mm  Hg.  central  venous 
pressure  22  mm  Hg,  cardiac  output 
11.5  L/min.  and  cardiac  index  5.8 
L/min/m".  Blood  gas  values  were:  pH 
7.27,  arterial  partial  pressure  of  car- 
bon dioxide  50.6  mm  Hg.  arterial  par- 
tial pressure  of  oxygen  100  mm  Hg. 
HCO,"  23  mEq/L,  and  arterial  satura- 
tion oxygen  91%.  Though  the  venti- 
lator rate  was  set  to  16  breaths/min. 
the  aclual  ventilator  rate  was  IS-19 
breaths/imn.  according  to  the  ventila- 
tor's digital  displav.  fhis  was  verified 
maiuiallv  with  a  watch  tor  I  minute, 
file   initial   assumpiion  was  that  the 


level  of  paralysis  was  insufficient,  al- 
lowing the  patient  to  flow-trigger. 

On  observation  of  the  patient.  I  no- 
ticed that  there  was  a  definite  oscillation 
of  the  chest  wall  and  ventilator  circuit 
with  each  heart  beat,  corresponding  to 
the  QRS  complexes  on  the  bedside  mon- 
itor. In  addition,  i  noticed  a  concunent 
oscillation  in  the  light-emitting  diodes 
of  the  ventilator  pressure  manometer. 
Concluding  that  this  cardiac  acliv  ily  wa.s 
occasionally  causing  the  ventilator  to 
trigger.  I  changed  the  trigger  sensitiv  ity 
knob  from  the  flow -triggering  "green" 
zone  (flow-triggering  sensitivity  of  1-3 
L/min)  to  a  -2.0  cm  H^O  pressure  trig- 
ger setting.  The  cardiogenic  triggering 
disappeared. 

It  is  useful  to  compare  the  present 
patient's  physiologic  status  with  Imana- 
ka's  auto-triggering  group  (Table  1 ). 

Our  patient's  heart  was  even  more 
dynamic  than  the  average  heart  in 
Imanaka's  auto-triggering  group,  lend- 
ing support  to  the  conclusion  that  w  hat 
I  observed  was  cardiogenic  triggering. 

There  are  3  potential  problems  as- 
sociated with  cardiogenic  triggering. 
First,  because  of  the  increased  respi- 
ratory rate,  hyperventilation  may  oc- 
cur. I  do  not  know  if  hyperventilation 
occurred  in  this  patient's  case,  because 
an  arterial  blood  gas  sample  was  not 
drawn  when  cardiogenic  triggering 
was  recognized.  Second,  an  increased 
respiratory  rate  and  minute  ventilation 
may  cause  dynamic  hv perinflation  (in- 
trinsic positive  end-expiratory  pres- 
sure). The  patient's  minute  volume 
w  as  at  most  1 2.3  L,  vv  hich  could  cause 
intrinsic  positive  end-expiratory  pres- 
sure, especially  since  the  inspiration- 
expiration  ratio  was  alreadv'  1.5:1. 
Third,  since  our  patient  had  what  ap- 
peared to  be  an  increase  m  res|iiratory 
rale,  it  could  have  been  concluded  that 
he  was  ineffectivelv  paralyzed,  which 
woulil  have  led  to  unnecessarv  admin- 
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CompjiiMiii  111  I'uliiHiiuiry  iinil  llfinuilynaniic  Variables  in  (hir  Palicnl  Willi  Ihosc  in 
Imanuku's  Aulo-Triggcring  Group* 


Variable 


Crs  (mL/cm  H,0) 
CO  (L/min) 
CI  (Umin/nr) 
SV  (niL) 

HR  (beals/mimilcl 
MAP  (mm  Hg) 
PAP  (mm  Hg) 
CVP  (mm  Hg) 

•n  =  23 

Crs  =  rcspiralor)'  sy>lcm  compliaiicc 

CO  =  cMrtliac  output 

CI  =  cardiac  index 

SV  -  stroke  volume 

HR  =  heart  rate 

MAP  =  mean  arterial  pressure 

PAP  =  pulmonary  arterv  pressure 

CVP  =  central  venous  pressure 


Our 
Patient 


31 
11.5 
5.8 
117 
98 
43 
30.6 
22 


Imanaka's 
Group' 


49.4 

±8.8 

5.47 

i  1.49 

3.38 

±0.90 

60.0 

±  18.2 

92.7 

±  12.2 

89.5 

±  11.9 

20.8 

±5.7 

9.2 

±2.8 

istration of  additi(in;il  scdati\c  and  par- 
al\  tic  drugs. 

Imanaka  suggested  3  applicable 
methods  to  prevent  or  eslablisii  the 
presence  ol  cardiogenic  triggering. 

First  is  proper  flow  trigger  sensitiv- 
ity setting.  Flow  sensitivity  can  be  ef- 
fecti\e  when  set  at  >  1  L/min.  So  if 
cardiogenic  triggering  is  evident  at  1  -2 
L/min.  the  sensiti\ity  can  be  decreased 
b\  setting  it  lo  .3-5  L/min  while  re- 
taining the  hciK-fiis  ot  llow-triggering. 

•Second,  tlic  \entilator  can  be 
switched  to  pressure-triggering.  For 
years,  pressure-triggering  at  1.0-2.0 
cm  HsO  has  been  used.  This  method 
worked  in  the  patient  I  described,  al- 
though he  was  paralyzed.  Should  the 
paralysis  have  metaboli/ed.  he  would 
have  been  able  to  trigger  the  ventila- 
tor with  a  2.0  cm  HjO  effort. 

Third,  the  ventilator's  graphics  can 
be  checked.  .\  cardiogenicalh  trig- 
gered breath  in  the  presence  of  a  par- 
alytic agent  will  appear  before  the  ex- 
pected time-triggered  breath.  In 
patients  breathing  spontaneously,  a 
cardiogenic  breath  may  cause  patient- 
\entilalor  asynchroin .  One  might  ex- 
pect cardiogenic  triggering  in  patients 
w  ith  very  dynamic  hearts,  as  describetl 
by  Imanaka.  Or.  as  I  observed,  when 
the  patieiu's  chest  aiul  the  vciililaloi 


circuit  move  with  each  cardiac  cycle, 
cardiogenic  triggering  may  be  present. 

Timothy  B  Opt  Holt  EdD  RRT 
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University  of  South  Alabama 
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A  Useful  Oxygen  Dilution 
Formula 

The  foniiula  Ihat  lollows  is  one  ihal  I 
have  used  for  yeiirs  for  the  development 
and  testing  of  respiratory  de\  ices  using 
oxygen  How  diluted  with  air.  These  de- 
vices include  nebulizers,  oxygen  dilut- 
ers,  and  blenders.  This  formula  is  vei-y 
ea.sy  to  remember  and.  as  a  result,  may 
be  more  useful  than  the  nomograms  de- 
\eloped  for  similar  calculations. 

IMPORTANT  NOTE:  This  calcu- 
lation, though  accurate  based  on  the 
information  plugged  in  concerning 
flow  and  concenlralion.  does  not  in 
anv  way  climmaic  ihc  neci.1  lor  con- 


scientious monitoring  of  airway  ox- 
ygen concentration,  fraction  of  in- 
spired oxygen,  and  blood  oxygen 
levels.  Furthennore.  the  use  of  vented 
masks  and  open  systems  may  require 
very  high  Hows  to  avoid  overbreathing 
and  the  resulting  reduction  of  fraction 
of  inspired  oxygen.  These  factiirs  are 
beyond  the  scope  of  this  Ibrmula.  as  it 
only  adiiresses  the  oxygen  concentra- 
tions in  the  original  mixture. 

Please  keep  in  mind  that  this  equa- 
tion is  a  dilution  formula.  As  such,  it 
works  for  any  type  of  mixing  of  oxygen 
and  air,  whether  b>  entrainment  or 
blending,  and  whether  pressurized  or 
not.  For  those  purists  among  you.  I 
present  the  derisation  at  the  end.  It  is 
not  iK'cessar\  to  follow  the  den\alion. 
liowe\er.  in  order  to  use  the  foniuila. 
The  constants  in  the  equation  are  easy 
to  remember  because  the\  are  simply 
based  on  the  percentage  of  oxygen  in 
ambient  air:  2 Ft.  The  first  equation  is 
the  easiest  lo  remember  and  relates  total 
flow  (oxygen  and  air  combined)  to  the 
actual  final  oxygen  concentration  and 
the  oxygen  How. 


79  X  Os  flow 
TF  =    „  „    "  ,.  ( I ) 


%Os  -  21 
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In  this  lornuila.  oxygen  t'ldw  is  ihc 
I'low  SL-tiiiii!  on  the  oxygen  I'lovMuetei 
and  pereenlage  oxygen  is  ihe  actual 
oxygen  percentage  in  the  total  How 
(TF).  Peicentagc  oxygen  can  either  he 
nieasiiied  or  read  olT  of  an  entiain- 
ment  dial.  Ol  course,  total  flow  will 
then  be  suhject  to  whatever  inaccura- 
cies exist  in  percentage  oxygen. 

As  an  example  of  its  use.  assume 
that  an  airenlrainment  de\ice  is  set  up 
with  a  .>  L/min  How  of  oxygen,  and 
that  the  lesiilting  mixture,  going  to  the 
patient,  is  measured  at  ?>5'^'i  oxygen. 
The  resultirii;  total  How  would  be: 


79  X  5  L/min 
35  -  21 


(2) 


This  works  out  to  a  total  How  of  28 
L/min.  Many  blending  devices,  par- 
ticularly entrainment  devices,  will  not 
operate  against  a  back  pressure  or  re- 
sistance to  flow.  Using  a  spirometer 
to  measure  total  How \  then,  will  change 
the  total  How.  This  formula  always 
works. 

The  formula  can  easily  be  restruc- 
tured to  yield  the  required  oxygen  flow 
to  provide  a  desired  total  flow  and 
oxygen  percentage.  Assuine  a  set-up 
is  required  to  provide  80  L/min  of  to- 
tal flow  at  30'~^  oxygen.  With  a  little 
algebra,  the  formula  is  rearranged  as 
follows: 

TF  X  (%  O,  -  21 )  =  79  X  O.  flow 

(3) 

O,  flow  X  79  =  TF  X  (%0.  -  21 ) 

(4) 


O,  flow  = 


TFX  (%02  -21) 
79 


(5) 


In  this  case.  then,  the  ret|uired  ox- 
ygen flow  would  he: 


80  L/min  X  (30  -  21) 
79 


w  Inch  ei|iiates  to  4. 1  L/min  of  oxygen 
How. 

Likewise,  if  the  resulting  oxygen 
percentage  is  desired,  based  on  a 
known  total  How  and  a  known  oxy- 
gen flow,  then  the  formula  can  be  re- 
arranged again  as  follows: 

TF  X  (%  O,  -  2 1 )  =  79  X  O,  flow 

(7) 


79  X  O,  flow 
%0:-21= ;^ (8) 


79  X  O,  flow 

%02  = =^ +21  (9) 

TF 


If  we  plug  in  the  above  values,  we 
And  that: 


79  X  9.1 
%  O,  = -f-  21  =  30%. 


80  L/min 


(10) 


That  answer  is.  of  course,  consis- 
tent with  the  calculation  above. 

Please  note  that  it  is  not  necessary 
to  do  the  algebra  to  change  the  for- 
mula. Using  the  first  form  of  the  for- 
mula, which  is  the  easiest  to  remem- 
ber, the  numbers  can  simply  be 
plugged  in  and  the  calculation  done 
w  ithout  rearranging  the  formula  itself. 

Derivalion 

The  formula  first  slated  is  simply  a 
combination  of  2  rather  obvious  equa- 
tions, based  on  the  percentage  of  air 
that  is  oxygen  (approximately  21%,  at 
least  within  the  accuracy  required  for 
our  calculations).  Flow  meters  and  ox- 
ygen analy/.ers  are  rarely  more  accu- 
rate than  the  2  significant  figures  we 
are  using. 

The  first  equation,  then,  simply 
states  that  the  total  flow  is  the  total  of 
the  oxveen  tlow  ami  the  ;iir  flow : 


TF  =  O,  flow  +  air  flow 


(11) 


Airflow  =  TF-  Onflow  (12) 

The  second  equation  simply  states 
that  the  oxygen  percentage  is  made  up 
of  the  oxygen  flow  and  the  oxygen  in 
the  air  itself,  divided  b\  the  total  flow  : 

%0:  =  100  X 

[Onflow  +  0.21  (air  flow)] 


TF 


(13) 


Next,  we  will  take  the  equation  for 
air  flow  above  and  plug  it  into  the 
second  equation  for  net  oxygen,  as  fol- 
lows: 

%  O.  =  100  X 

10:  flow  +  0.21  (TF-  Onflow)] 


TF 


(141 


Then,  a  little  algebraic  rearranging 
yields  the  first  formula: 

%0.  =  100  X 

[O,  flow  -t-  0.21TF  -  (0.21  X  O.  flow)] 


%0. 


TF 


79  X  O.  flow  +  21TF 
TF 


(15) 


(16) 


TF  X  %  O,  -  21TF  =  79  X  O,  flow 

(17) 

TF  X  (%  O,  -  21 )  =  79  X  O^  flow 

(18) 

or.  HiialK: 


TF 


79  X  O,  flow 
%  0,-21 


(19) 


(6) 


Kenneth  G  Miller 

Pegasus  Research  Coqioration 
Santa  Ana.  ralifornia 
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The  MultKkilUd  Rts|iirat(>r>  Tlurapist: 
.\  t'()iiipiUiU'\-l?ii.si'(l  Appniaih  l).i\  ul 
W  Chiing  l-.dl)  RRi.  l-is;i  Kamlioal  1  Kum 
RRT.  and  Anhur  I'icrson  Jones  tdU  RR I . 
Philadelphia:  FA  Davis.  2(XX).  Soft  cover, 
illustrated.  240  pages,  $2'-).9,S. 

The  selt-deelaa-d  intention  ol  the  authors 
of  this  monograph  is  to  assist  rcspiratorv 
therapy  students  and  graduate  practitioners 
in  developing  additional  knowledge  and 
skills  in  areas  that  are  beyond  the  sco|X'  ot 
■'mainline"  respiratory  therapist  (RTl  prac- 
tice. This  is  perceived  as  a  useful  goal  in 
order  to  enhance  the  value  of  the  RT  to  the 
patient  and  to  the  multidisciplinary  health 
care  team.  The  bixtk  succeeds  admirably  in 
the  realization  of  this  goal. 

Whether  we  RTs  know  it  (and  like  it)  or 
not.  our  profession  has  come  under  intense 
scrutiny  in  recent  years,  and  this  is  a  direct 
result  of  our  own  actions.  About  10  years 
ago.  the  leaders  of  the  American  Associa- 
tion for  Respiratory  Care's  voluntary  sec- 
tor, acting  in  concert  with  certain  executive 
office  staff,  finally  succeeded  in  persuading 
influential  legislators  that  RTs  were  more 
than  mere  delegated  caregivers.  These  law- 
makers had  been  laboring  under  the  mis- 
conception that  RTs  sla\  ishly  performed  for- 
mulaic tasks  that  required  virtually  no 
discretion  or  judgment.  Policymakers  have 
now  been  made  aware  that  the  practice  of 
respirator)  care  obliges  RTs  to  acquire  an 
extensive  inventory  of  clinical  assessment 
skills.  Of  course,  the  other  side  of  that  coin 
renders  it  imperative  that  managers  develop 
a  strategy  whereby  the  skills  base  of  each 
member  of  the  staff  is  extended  and  refined. 
The  content  of  The  Multlskilled  Respira- 
tory Therapist:  .\  Competency-Based  .Ap- 
proach does  an  excellent  job  of  defining 
the  component  elements  of  the  skills  in\en- 
tory  that  constitutes  the  therapeutic  amia- 
mentarium  of  the  multiply  competent  RT. 
This  volume  enumerates  the  constituent  el- 
ements of  such  clinical  competencies  as  ve- 
nipuncture, insertion  of  venous  and  arterial 
cannulac,  hemodynamic  and  electr(x;ardio- 
graphic  monitoring,  mechanical  circulatory 
support,  nocturnal  oximetry /p<ilysomnogra- 
phy.  flexible  fiberoptic  bronchoscopy,  pul- 
monary exercise  rehabilitation,  and  respira- 
tory care  practice  in  alternative  sites.  A  clear 
and  unambiguous  description  ol  the  requi- 


site skills  necessary  for  the  mastery  of  each 
of  these  extended  roles  allows  clinical  pre- 
ceptors to  convey  a  clear  picture  ot  their 
expectations  to  prospective  students,  while 
also  ftimishing  those  preceptors  with  re- 
sources to  assess  the  degree  to  which  their 
junior  colleagues  have  succeeded  in  mas- 
tering the  material.  In  this  manner,  students 
need  not  guess  or  infer  what  the  preceptor 
might  be  kwking  for,  but  are  supplied  w  ith 
a  detailed  list  of  the  skills  that  must  be 
attained,  taking  the  guesswork  out  of  train- 
ing for  teacher  and  student  alike.  Kach  chap- 
ter incorporates  learning  objectives,  an  au- 
thoritative bibliography,  study  questions 
(with  an  answer  key),  and.  where  appropri- 
ate, a  competency  checklist.  Hence,  the  ac- 
quisition of  competencies  cannot  only  be 
assessed,  but  documented  as  well — a  task 
that  has  assumed  enormous  importance  of 
late  in  the  eyes  of  third-piuly  suneyors  such 
as  the  Joint  Commission  on  Accreditation 
of  Healthcare  Organizations. 

The  monograph  is  handsome,  richly  il- 
lustrated With  photographs  and  line  draw- 
ings, and  incorporates  a  useful  index.  I  en- 
countered only  9  typographic  errors  in  the 
entire  volume,  an  impressively  low  figure. 
The  equation  (on  Page  92)  for  estimating 
mean  ;irterial  pressure  lacks  a  set  ot  paren- 
theses; it  should  read:  "MAP  =  [systolic  + 
(dia.stolic  X  2)1/3".  The  right-side  leads  are 
missing  in  Figure  7-4  (on  Page  115)  de- 
picting the  12-lead  ECG.  And  the  formula 
(on  Page  117)  describing  the  "R  to  R 
Method"  for  calculating  heart  rate  will  ac- 
tually yield  a  value  for  the  cardiac  period. 
the  inverse  of  rate,  rather  than  rate  it.self. 

But  these  are  minor  criticisms  when  com- 
pared to  the  wealth  of  authoritative  and  com- 
prehensive information  presented  in  this  vol- 
ume. I  enthusiastically  recommend  it  to  any 
respiratory  care  department  manager  who  is 
seeking  to  extend  the  competencies  ot  the 
RTs  practicing  in  her/his  department. 

It  is  rather  predictable  that  this  mono- 
graph will  be  succeeded  by  a  second  edi- 
tion. 1  would  like  to  sec  any  subsequent 
edition  expanded  to  include  some  of  the 
competencies  considered  to  constitute  main- 
line skills,  in  addition  to  the  extended  func- 
tions that  fonii  the  subject  of  this  edition. 
As  a  tbmier  manager  of  respirators  care 
departments  on  both  coasts.  1  ha\e  come  to 


realize  that  even  graduates  of  elite  respira- 
torv  therapy  programs  often  have  glaringly 
obvious  gaps  in  certain  clinical  competen- 
cies that  are  considered  fundamental  base- 
line skills.  To  the  extent  that  current-day 
caregivers  might  be  found  wanting  with  re- 
gard to  routine  assessment  skills,  our  cred- 
ibilitv  as  a  profession  is  fated  lo  suffer.  Thus, 
a  thoroughgoing  monograph,  in  the  style  ot 
the  present  volume,  that  enumerates  the  el- 
ements of  commonly-encountered  clinical 
assessment  tasks  ( such  as  artenal  blood  gas 
interpretation,  assessment  of  respiratory  me- 
chanics for  mechanically  ventilated  patients, 
and  discrimination  between  hypoventilation 
versus  shunting  versus  ventilation/perfusion 
mismatching  as  an  etiology  for  hypoxemia, 
to  name  a  few)  would  be  extremely  valu- 
able. In  the  meantime,  the  a\ailability  of  a 
resource  such  as  The  Multiskilled  Respi- 
ratory TherapLst  will  assuredly  go  far  tcv 
ward  consolidating  the  hard-earned  position 
our  profession  has  achieved  in  the  eyes  of 
our  nontherapist  clinical  colleagues.  The 
monograph  would  undoubtedly  be  a  valu- 
able addition  to  the  libraries  of  nursing  ser- 
vice instructors  as  well,  to  the  extent  that 
some  of  the  clinical  assessment  tasks  con- 
sidered come  to  be  introduced  into  the  skills 
inventories  of  nursing  practitioners. 

Bob  Demers  RRT 

Demers  Consulting  Services 
Carmel.  California 

Entry  Le>el  Respiratory  Therapist  F.xam 

Guide,  3rd  edition.  James  R  Sills  MbdCPFT 
RRT  and  Sandra  Hogan.  St  Louis:  Mosby. 
2(XX).  Soft  cover  (with  CD-ROM),  illus- 
trated. 398  pages,  .S44.9.S. 
Respiratory  Care  Kxam  Review.  Gary 
Persiiig  RRT.  Philadelphia:  W  B  Saunders. 
Soft  cover  (with  CD-ROM),  illustrated.  2.50 
pages.  ,S47.9.';. 

I  have  had  the  pleasure  of  examining  two 
of  the  newest  review  books  for  National 
Board  of  Respiratory  Care  (NBRC)  creden- 
tialing.  I'll  start  with  a  brief  description  of 
the  2  books. 

Sills'  review  btxik  is  specifically  designed 
to  help  prepare  for  the  CRT  exam  only.  The 
intrixiuction  section  tells  a  little  about  how 
the  certiticatiim  exams  are  constructed  and 
even  gives  muiic  tips  for  getting  ready  for 
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llic  test,  ll  IS  hclplul.  but  iiol  ijiiitc  as  iul'c  as 
a  similar  section  found  in  Meyer's  Master 
Guide  for  Piissiiif;  the  Respiratory  Care  Cre- 
ilentialinfi  Kuims. ' 

There  is  a  pre-test  practice  exam  in  the 
Sills  book  that  has  a  wonderful  answer  key 
to  accompany  it.  It  not  only  tells  why  the 
right  answer  is  right  but  also  why  the  wrong 
iuiswer  is  wrong. 

The  main  portion  of  the  Sills  text,  which 
consists  of  17  chapters  covering  content 
from  the  most  recent  NBRC  job  survey,  fol- 
lows the  pre-test  exam.  It  is  organized  ex- 
actly like  the  NBRC  matrix  itself,  which 
helps  ensure  that  one  is  covering  every  as- 
pect of  the  matrix.  This  seems  like  an  es- 
pecially good  idea  for  those  who  may  be  a 
bit  more  "linear"  than  most.  Also,  at  the  end 
of  each  chapter,  there  are  self-study  ques- 
tions, complete  with  answers. 

The  nicest  features  of  these  chapters  are 
the  exam  hints  and  the  bibliographies.  There 
is  an  average  of  4-5  exam  hints  for  every 
chapter — almost  as  handy  as  having  one  of 
those  Kettering  people  sitting  right  next  to 
you  while  you  study.  And  the  bibliogra- 
phies seem  to  be  very  complete  and  up- 
dated. They  are  good  to  have  in  case  you 
want  to  dig  deeper  into  a  particular  subject. 
My  one  complaint  is  that  page  numbers  were 
not  included  for  any  of  the  references. 

Another  feaUire  of  the  Sills  text  is  a  CD- 
ROM  that  contains  a  computer-based  post- 
test.  The  idea  is  to  help  get  accustomed  to 
taking  an  exam  on  a  computer.  It  is  fairiy 
easy  to  load  and  use.  and  it's  free. 

Persing's  text  promises  to  help  both  the 
CRT  and  the  RRT  in  their  studies.  There's 
not  much  of  an  introduction — no  muss,  no 
fuss,  just  get  on  with  the  studying.  There 
are  also  1 7  chapters  in  Persing's  book,  again 
based  on  the  most  recent  job  survey:  same 
as  Sills.  In  fact,  the  topics  are  very  simihtr 
to  the  Sills  text.  What's  the  difference?  Pers- 
ing's book  has  an  extra  chapter  on  neonatal/ 
pediatrics,  whereas  the  Sills  book  spends  2 
chapters  on  airway  management  (compared 
to  the  I  chapter  offered  by  Persing). 

Persing's  chapters  are  organized  in  a  man- 
ner similar  to  the  cumculum  of  a  respira- 
tory program.  It  is  an  organization  that  might 
be  more  familiar  to  students  who  are  still  in 
a  program,  and  it  might  make  it  easier  for 
educators  to  implement  in  their  own  curric- 
ula. Also,  each  chapter  has  both  pretest 
questions  and  post-chapter  questions — 
again,  a  concept  not  at  all  unfamiliar  to  re- 
spiratory students.  There  ;ire  exam  hints,  but 
not  nearly  as  many  as  in  the  Sills  text. 


And,  )es,  there  is  a  "l-rcc  CU  Inside!" 
Apparently,  this  CD  and  Sills's  CD  were 
made  by  the  same  company — Brownstone 
Reseiirch  Group.  I  checked  to  see  if  they 
had  the  same  questions,  but  I  was  unable  to 
locate  any  repeats.  Persing's  CD  not  only 
had  the  CRT  exam,  but  also  the  RRT  writ- 
ten exam  and  the  RRT  clinical  simulations. 
As  far  as  1  could  tell,  they  were  reasonably 
close  to  NBRC's  computerized  versions. 

Comparing  Sills's  and  Persing's  texts  is 
a  little  like  comparing  apples  to  oranges. 
Sills's  review  book  is  geared  specifically 
toward  the  CRT  exam,  whereas  Persing's 
book  is  directed  to  both  the  CRT  exams  and 
the  RRT  exams.  Thus,  Sills  offers  more  in- 
fonnation  about  any  particular  topic  and 
Persing  provides  a  more  broad-based  but 
less  detailed  approach  to  each  topic.  For 
example,  Sills  spent  an  average  of  almost 
20  pages  on  a  subject,  whereas  Persing  spent 
an  average  of  only  10  pages.  Similarly.  Sills 
provides,  on  average,  about  twice  as  many 
pictures  per  subject  as  Persing,  although  I 
must  say  I  did  enjoy  Persing's  illustrations. 

Still,  I  don't  consider  these  to  reflect  dif- 
ferences in  quality  as  much  as  differences 
in  purpose.  Persing's  is  the  type  of  book 
that  I  as  an  educator  would  use  to  guide  a 
class  designed  to  prepare  a  student  for  grad- 
uation. For  one  thing,  it  is  organized  like  a 
respiratory  program  curriculum.  And  be- 
cause we  are  still  in  a  classroom  situation, 
we  have  plenty  of  resources  to  mix  in  with 
the  review  book  to  make  a  decent  review 
class.  This  is  in  fad  what  I  intend  to  do 
during  this  coming  fall  semester.  About  an 
hour  or  two  will  be  spent  each  week  helping 
the  students  put  their  learning  into  a  format 
that  will  be  easier  to  access  when  it  comes 
time  to  study  for  the  NBRC  exams.  Pers- 
ing's book  seems  ideally  suited  toward  that 
end. 

The  Sills  book,  on  the  other  hand,  seems 
better  suited  toward  the  graduate.  Perhaps 
the  graduate  has  not  had  the  opportunity  to 
organize  her  myriad  reams  of  notes  suffi- 
ciently. Or  maybe  she  simply  needs  a  fresh 
perspective  on  the  material  to  be  tested.  1 
would  suggest  the  Sills  review  book  in  sit- 
uations such  as  these.  It  also  helps  that  Sills's 
book  is  organized  exactly  like  the  NBRC 
matrix.  Knowing  just  how  much  my  own 
students  depend  on  objeclives-based  testing 
to  guide  their  studying,  this  aspect  of  Sills's 
book  should  be  a  welcome  feature  for  those 
who  are  going  it  alone. 

A  more  meaningful  comparison  would 
be  between  Sills's  text  and  Wojciechows- 


ki's  review  guides,-  since  they  both  t)ffer  2 
texts,  one  for  each  exam.  Similarly,  Pers- 
ing's text  ami  Meyer's  Master  Guide  are 
single  texts  that  purport  to  prepare  you  for 
both  exams  and  probably  ought  to  be  com- 
pared to  each  other. 

Jan  Fields  EdD  RRT 

Respiratory  Care  Program 
Muskegon  Community  College 

Muskegon.  Michigan 
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Pathology  for  the  Health-Related  Profes- 
sions. 2nd  edition.  Ivan  Damjanov  MD  PhD. 
Philadelphia:  WB  Saunders.  2000.  Soft 
cover,  illustrated.  545  pages,  $27. 

The  study  of  the  human  body  is  part  of 
nearly  all  of  today's  health-related  profes- 
sions. Individuals  wishing  to  pursue  careers 
in  these  professions  receive  training  in  bi- 
ology, human  anatomy,  chemistry,  and  more 
during  their  pursuit  of  the  various  degrees 
and  certifications.  A  course  in  the  study  of 
pathology  is  more  often  than  not  included 
in  the  training  of  these  professionals.  This 
book  is  designed  to  aid  in  teaching  the  ba- 
sics of  pathology  while  also  providing  nu- 
merous clinical  examples  to  help  the  reader 
connect  the  presented  facts  to  clinical  sim- 
ations.  The  intended  audience  is  students 
enrolled  in  programs  such  as  respiratory 
therapy,  nursing,  radiation  technology,  and 
others  being  introduced  to  the  worid  of  pa- 
thology for  perhaps  the  first  time.  TTic  book 
is  well  suited  for  that  purpose.  Individuals 
whose  professions  require  advanced  train- 
ing in  pathology,  such  as  physicians  and 
laboratory  assistants,  will  find  the  book 
much  less  useful. 

The  book  is  divided  into  23  chapters  and 
includes  a  table  of  contents,  index,  and  glos- 
s;uT..  In  addition,  an  outline  is  provided  at 
the  beginning  of  each  chapter  along  with 
specific  le;iniing  objectives,  key  terms,  and 
concepts.  Each  chapter  also  contains  numer- 
ous illustrations,  pictures,  tables,  and  graphs. 
The  inclusion  of  numerous  "Did  You 
Know?"  informational  inserts  throughout 
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iho  chapters  helps  to  make  reading  the  text 
a  pleasiuit  experienee.  These  insens  contain 
information  related,  althoiiiih  sometimes  m- 
directly.  to  the  chapter.  Oticntimes,  as  is  the 
case  of  the  "Did  You  Know?"  insert  on 
page  202.  these  inserts  provide  little  if  any 
useful  infonnation  in  regards  to  the  specific 
learning  objectives  for  the  chapter,  but  in- 
stead act  as  an  interesting  break  for  the 
reader. 

Each  chapter  fivuses  on  a  specific  ana- 
tomic system  and  is  organized  in  a  uniform 
manner,  with  the  learning  objectives,  key 
terms,  concepts,  and  chapter  outline  begin- 
ning the  chapter.  Next,  a  brief  but  well  con- 
sUTJCted  rev  iew  of  the  nomial  anatomy  and 
physiology  of  the  body  system  is  presented. 
A  clear  and  concise  review  then  follows  of 
the  etiology,  pathology,  and  clinical  features 
of  tfie  most  commonly  encountered  diseases 
in  today's  health  care  settings.  The  chapter 
ends  with  a  list  of  review  questions  to  en- 
able the  reader  to  check  his  comprehension 
of  the  material  presented. 

The  books  usefulness  as  a  resource  for 
practicing  health  c;ire  professionals  is  some- 
what limited.  Though  a  large  number  of  dis- 
eases and  pathologic  conditions  are  covered, 
space  limitations  have  prevented  the  author 
from  spending  more  than  a  few  pages  on 
each  condition.  Health  care  professionals 
seeking  an  in-depth  study  on  a  particular 
disease  will  not  tmd  the  book  useful.  How- 
ever, if  all  that  is  needed  is  a  concise  over- 
view along  with  the  basic  information  on 
the  disease,  this  book  serves  that  purpose. 
For  example,  the  information  provided  on 
amyotrophic  lateral  sclerosis  totals  4  para- 
graphs. Though  this  certainly  does  not  pro- 
vide a  lot  of  detail  regarding  the  disease,  it 
does  provide  basic  pathology  and  clinical 
infonnation  on  the  disease. 

The  book  is  beautifully  illustrated.  The 
author  obviously  believes  in  the  value  of 
clear  and  colorful  illustrations  to  a,ssist  in 
the  learning  prcK-ess.  The  photographs  of 
various  diseased  tissues  help  the  reader  re- 
late the  text  and  illustrations  to  real  life  clin- 
ical situations.  In  addition,  colors  are  effec- 
tively used  to  organize  items  such  as  tables 
and  graphics  and  to  separate  the  topics  within 
each  chapter. 

The  book's  narrative  is  straightforward 
and  easy  to  comprehend.  Very  often  texts 
are  written  at  a  level  that  makes  it  t(X)  dif- 
ficult for  the  average  reader  to  comprehend, 
but  this  is  certainly  not  the  case  here.  The 
author  goes  to  great  lengths  to  organize  each 
chapter's  information  and  then  systemati- 


cally presents  the  material  in  a  concise  and 
easy-to-understand  manner.  The  presenta- 
tion of  the  respiratory  system  (Chapter  8) 
covers  a  great  deal  of  information  and  does 
so  in  a  way  that  the  reader  never  feels  over- 
whelmed. This  skillful  economy  of  presen- 
tation occurs  again  and  again  throughout 
the  Ixiok. 

Ivan  Damjanov's  Pulhol(iK>  for  the 
Health  Related  Professions,  2nd  edition. 
provides  a  valuable  resource  for  students  in 
health-relateil  programs  of  study.  The  b(K)k 
is  well  indexed,  beautifully  ilhistraled.  and 
extremely  well  organized.  The  author  has 
achieved  his  goal  of  providing  a  resource 
that  presents  difficult  material  in  a  way  that 
allows  the  student  to  sec  the  clinical  useful- 
ness of  the  material  presented. 

Thomas  Lamphere  RRT  RPFT 

Respiratory  Care  Program 

Gwynedd-Mercy  College 

Gwynedd  Valley,  Pennsylvania 

Basic  Mathematics  for  the  Health-Re- 
lated Profes.sions.  Lorraine  J  Doucetle  M.S 
MT  CLS.  Philadelphia:  WB  Saunders.  20(K). 
Soft  cover,  illustrated,  332  pages.  $52. 

A  successful  career  in  most  of  the  health 
professions  depends  on  a  sohd  grounding  in 
mathematics  and  science.  However,  many 
practitioners  who  enter  health  professions 
do  so  out  of  a  desire  to  engage  in  patient 
care,  not  because  of  a  primary  interest  in  the 
aforementioned  course  work.  The  author 
dedicates  this  book  "to  all  those  health  care 
professionals  who  struggle  with  mathemat- 
ics. May  this  book  help  you  painlessly  solve 
health-related  mathematics  problems."  I  of- 
ten work  with  students  and  graduate  health 
care  professionals  who  have  survived  math- 
ematics courses,  as  well  as  health  care  pro- 
grams, yet  continue  to  be  mathphobic.  In- 
deed, both  students  and  practitioners  may 
benefit  from  a  book  such  as  this. 

The  book  is  thoughtfully  organized  into 
3  sections  and  1  .">  chapters.  The  initial  sec- 
tion begins  with  6  practice  tests  to  evaluate 
mathematics  competency.  The  practice  tests 
essentially  parallel  the  content  of  the  bcwk. 
Each  chapter  includes  a  list  of  objectives,  a 
review  of  pertinent  mathematics  principles, 
several  example  problems,  and  practice 
problems  for  the  user  to  complete.  Answers 
to  the  practice  problems  are  included  at  the 
end  of  the  book.  Generous  use  of  figures 
and  tables,  and  some  cute  cartoons,  enhance 
the  text.  The  book  is  well  edited,  and  there 
are  few  typographic  errors. 


The  first  chapter  covers  basic  mathemat- 
ical principles,  including  arithmetic,  work- 
ing with  negative  numbers,  and  rules  for 
rounding  numbers.  Chapter  2  reviews  sig- 
nificant figures,  exponents,  and  scientific  no- 
tation. The  third  chapter  deals  with  frac- 
tions, decimals,  and  ratio  and  proportion 
calculations.  Chapter  4  includes  systems  of 
measurement  and  unit  conversions,  includ- 
ing a  thorough  review  of  temperature  scale 
conversion.  Chapter  5  reviews  dilutions  and 
titers  (primarily  aimed  at  clinical  laboratory 
functions  I.  and  Chapter  (i  covers  calcula- 
tions associated  with  solutions.  The  second 
section  (Chapters  7  and  8)  reviews  interpre- 
tation of  medical  orders  and  routes  of  drug 
administration.  The  author  also  applies  ratio 
and  proportion  calculations  as  well  as  di- 
mensional analysis  to  drug  delivery.  The 
third  section,  which  is  primarily  geared  to- 
ward clinical  laboratory  calculations,  in- 
cludes mathematics  related  to  clinical  chem- 
istry, urinalysis,  hematology,  microbiology, 
basic  statistical  concepts,  quality  assurance/ 
quality  control,  and  instrument-method 
assessment. 

The  author  provides  several  example 
problems  in  most  chapters,  and  the  correct 
answer  for  each  example  problem  is  printed 
in  green  for  ease  of  identification.  In  keep- 
ing with  the  title,  most  of  the  example  cal- 
culations are  quite  basic.  Several  of  the  ex- 
amples in  the  drug  administration  chapter 
require  the  student  to  discover  that  2  pills  or 
half  a  pill  must  be  given  to  deliver  a  cenain 
milligram  dose.  It  might  be  helpful  in  the 
second  .section  if  some  more  advanced  cal- 
culations were  included  or  if  example  cal- 
culations were  more  reflective  of  the  com- 
plete calculation  one  must  perform  to  deliver 
a  drug  dose.  For  example,  rather  than  hav- 
ing the  student  simply  calculate  how  many 
milligrams  of  drug  one  would  give  a  6()  kg 
patient  if  the  order  were  for  10  mg/kg.  it 
would  be  instructive  to  also  ask  the  student 
to  determine  how  many  millilitens  of  X% 
solution  would  be  required  to  deliver  that 
dose.  Also,  some  of  the  wording  is  a  bit 
confusing  in  this  section,  such  as  describing 
"concentration  per  minute"  in  a  drip  rate 
calculation,  and  a  dose  ordered  in  "mg/dL  3 
limes  a  day  (lid)".  A  curiosity  for  me  was 
that  the  author  listed  3  routes  of  drug  ad- 
ministration but  did  not  include  delivery  via 
aerosol.  These  Me  minor  criticisms,  and  an 
instructor  could  easily  build  upon  the  solid 
basis  provided  b>  the  author. 

The  last  section  is  directed  at  clinical  lab- 
oratory personnel  and  appears  at  first  glance 
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Id  have  little  connection  with  respirator^' 
care.  The  information  in  this  section  is  im- 
portant for  those  who  perform  quality  con- 
trol measures  in  pulnionarv  function  labs  or 
with  iirterial  blood  gas  analyzers.  Practition- 
ers w  ho  read  the  medical  literature  and  have 
not  had  instruction  in  statistics  would  also 
benefit  from  reviewing  pertinent  chapters. 
This  section  includes  the  background  and 
calculations  for  delemiining  mean,  median. 
and  mode.  A  section  on  variance  and  stan- 
dard deviation  leads  into  a  thorough  treat- 
ment of  Levey-Jennings  charting.  Topics 
such  as  sensitivity,  specificity,  precision, 
null  and  alternate  hyptrtheses.  l  tests,  and 
proficiency  testing  are  also  reviewed.  As 
our  profession  increasingly  emphasizes  ev- 
idence-ba.sed  medicine,  it  will  be  increas- 
ingly important  for  practitioners  to  under- 
stand and  apply  these  concepts. 

This  book  would  be  valuable  in  respira- 
tory care  programs  that  teach  their  own  math- 
ematics courses  or  to  provide  medical  ap- 
plications after  a  prerequisite  mathematics 
course.  For  programs  that  teach  a  labora- 
tory values  course  this  reference  would  also 
provide  insight  into  the  derivation  of  lab 
data.  Graduates  may  also  find  the  book  use- 
ful, since  the  author  has  organized  pertinent 
content  into  separate  chapters  that  can  be 
used  as  desired.  In  a  respiratory  care  envi- 
ronment that  requires  more  mathematics 
ability  than  to  simply  decide  how  many  unit 
dose  containers  must  be  dehvered,  this  book 
could  be  a  valuable  resource. 

Jeff  Anderson  MA  RRT 

Department  of  Respiratory  Therapy 

Boise  State  University 

Boise.  Idaho 

Cardiupulmonary  Anatomy  and  Physiol- 
ogy. George  H  Hicks  MS  RRT.  Philadel- 
phia: WB  Saunders.  2000.  Soft  cover,  illus- 
trated. 323  pages.  $42.9.3. 

Cardiopulmonary  Anatomy  and  Phys- 
iology wa.s  "written  with  the  allied  healtli 
student,  in  particular,  the  respiratory  care 
and  nursing  students  in  mind."  The  content 
and  writing  style  is  well  suited  to  that  in- 
tended audience  and  the  b(X)k  is  well  writ- 
ten and  easy  to  read.  The  illustrations  are 
excellent  and  make  good  use  of  color.  The 
chapter  topics  are  well  selected  and  pre- 
sented in  a  clear  and  concise  manner.  The 
presentation  of  cardiovascular  and  respira- 
tory physiology  is  well  balanced  and  in  pro- 
portion to  what  would  be  expected  for  this 
type  of  book.  I  especially  like  the  first  chap- 


ter, which  reviews  the  fundamental  concepts 
of  physics,  chemistry,  and  biology  needed 
to  understand  later  physiologic  concepts. 
The  "Diagnostic  Focus"  and  "Case  Study 
Focus"  sections  integrated  throughout  the 
book  emphasize  the  clinical  relevance  of 
basic  physiologic  principles.  Iiach  chapter 
ends  with  several  self-study  questions  to  test 
the  reader's  understanding  of  the  physiol- 
ogy concepts  outlined  in  the  chapter.  The 
questions  are  well  written  and  the  answers 
are  in  the  back  of  the  book.  A  student  work- 
book with  additional  study  questions  would 
be  a  complement  to  this  text,  and  the  an- 
swers to  those  additional  questions  could  be 
included  in  an  instructor's  guide  rather  than 
in  the  back  of  the  text. 

The  section  on  cardiovascular  anatomy 
and  physiology  (Chapters  2-8)  covers  the 
physiology  concepts  in  a  logical  and  orderly 
progression.  Blood  is  a  topic  not  often  cov- 
ered in  enough  depth  by  similar  books,  but 
this  book  does  an  excellent  job.  The  section 
on  respiratory  physiology  (Chapters  9-13) 
could  be  expanded  a  little.  One  suggestion 
would  be  a  separate  chapter  on  gas  diffu- 
sion principles  and  diffusion  of  gases  across 
the  alveolar-capillary  membrane.  This  topic 
is  only  covered  bnefly  in  Chapter  12.  "Gas 
Exchange  in  the  Lungs."  Some  of  the  basic 
renal  physiology  concepts  are  integrated  into 
other  chapters,  especially  the  integration  of 
cardiovascular  control  with  renal  physiol- 
ogy. However.  I  feel  that  the  coverage  of 
renal  physiology  and  acid-base  balance  in 
Chapter  14  needs  to  be  expanded  to  include 
more  about  the  functioning  of  the  kidneys 
under  both  normal  and  abnormal  conditions. 
Chapter  15.  on  the  control  of  breathing,  is 
well  written  and  includes  the  latest  up-to- 
date  information  on  that  topic.  The  appen- 
dixes include  sections  on  symbols  and  ab- 
breviations used  in  physiology,  formulas  and 
equations,  normal  values,  and  pressure  con- 
version factors. 

I  found  the  content  of  the  text,  tables, 
and  illustrations  of  high  quality,  and  I  did 
not  find  any  typographic  errors.  The  only 
error  I  found  was  with  the  ba.se  excess  equa- 
tion listed  on  Page  422.  The  equation  is  not 
presented  correctly.  The  term  shown  as 
"7.4pH"  should  be  (7.4  -  pH)  and  there 
appears  to  be  a  formatting  problem  with  the 
equation,  with  regard  to  the  brackets. 

To  summarize.  1  found  this  book  well 
written  and  easy  to  read.  Outside  of  the  prob- 
lem w  ith  the  base  excess  equation  mentioned 
alxive.  I  found  the  text,  tables,  and  figures 
well-presented  and  tactual,  without  any  ty- 


pographic errors.  1  can  highly  recommend 
this  book  as  a  text  for  a  course  in  cardio- 
pulmonary anatomy  and  physiology.  The 
chapters  on  basic  concepts  and  the  bkxxi 
are  additional  positives  for  this  btxik.  com- 
pared to  others  in  this  category. 

Wesley  M  Granger  PhD  RRT 

Respiratory   Therapy  Program 

School  of  Health  Related  FYofessions 

University  of  Alabama  at  Birmingham 

Birmingham,  Alabama 

A  Clinician's  Guide  to  Tuberculosis.  Mi- 
chael D  Lseman  MD.  Philadelphia;  Lippin- 
cott  Williams  &  Wilkins.  2000.  Soft  cover, 
illustrated.  460  pages.  $59.95. 

Imagine  tuberculosis  (TB).  one  of  man- 
kind's greatest  scourges  of  the  past,  the 
present,  and  the  foreseeable  future,  a  dis- 
ease that  kills  2-3  million  people  each  year, 
to  be  a  big  onion.  The  hard  outer  layers 
represent  the  tangible  impacts  of  the  disease 
on  human  individuals  and  society.  This  dis- 
ease takes  advantage  of  immune  systems 
weakened  by  human  immuntxleficiency  vi- 
rus and  other  immunosuppressive  condi- 
tions, and  also  of  cultures  crippled  by  pov- 
erty, historical  neglect,  and  civil  stnfe.  to 
gradually  suffocate  and  consume  more  chil- 
dren, working-age  adults,  and  elderly  pier- 
sons  than  any  other  infectious  disease.  The 
inner  core  of  the  onion  is  full  understanding 
of  the  disease  and  its  elimination.  The  dis- 
covery and  development  of  effective  anti-TB 
antibiotics  during  and  shortly  after  World 
War  11  provided  us  with  effective  tools  to 
cut  quickly  through  the  outer  layers  of  the 
onion,  to  cure,  to  prevent,  and  possibly  even 
to  eliminate  this  disease.  However,  in  typ- 
ical human  fashion,  the  societies  that  devel- 
oped those  tools  applied  them  almost  ex- 
clusively in  their  own  countries.  Then,  as 
local  disease  rates  declined,  those  with  the 
means  lost  their  motivation.  Scientific  study 
of  the  disease,  the  development  of  new  tix)ls 
to  fight  it.  and  the  public  infrasUucture  to 
apply  proven  treatments  were  all  severely 
curtailed.  L'nfortunately.  since  TB  contin- 
ued to  thn\e  unabated  in  most  of  the  world, 
outside  the  confines  of  the  industrialized 
countries — those  societies  that  in  their  self- 
serving  short-sightedness  had  thought  them- 
selves to  be  approaching  TB  elimination — 
experienced  a  historic  and  dramatic 
resurgence  of  this  disease  in  the  late  1 980s 
and  early  1990s,  which  was  reversed  only 
by  a  relatively  massive  reinvestment  of 
money  and  effort.  This  complicated  story. 
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which  continues  to  develop  on  a  world  scale. 
makes  it  clear  to  leaders  in  TB  treatment 
and  research,  such  as  Michael  Isenian,  the 
Giriird  and  Madeline  Beno  Chair  in  Myco- 
bacterial Diseases  at  the  National  Jewish 
Medical  and  Research  Center  and  Professor 
of  Medicine  at  the  Liniversity  of  Colorado 
School  of  Medicine  in  Denver.  Colorado, 
that  the  eventual.  ellccli\e  path  to  fB  elim- 
ination, the  core  of  the  onion,  may  lie  as 
much  through  methodically  continuins;  to 
peel  each  layer  to  learn  the  subtleties  ot  the 
disease  as  through  continuing  to  apply  our 
currently  available,  more  knife-like  tools. 

In  A  Clinician's  (Juide  to  Tuberculo- 
sis. Dr  Iseman  presents  both  routes  to  the 
core  of  this  onion,  and  he  dix;s  it  in  his  own 
direct,  tangible,  and  authoritative  style,  giv- 
ing full  respect  and  acknowledgement  to 
works  and  workers  of  the  past,  present,  and 
future.  On  each  clinical  issue  he  gives  his 
educated  opinion,  w  ith  a  well-referenced  ra- 
tionale. Practitioners  using  this  book  for  a 
quick  reference  to  help  address  a  problem  at 
hand  will  find  these  opinions  to  be  useful 
adjuncts,  and  sometimes  to  be  alternatives 
to  the  current  "official"  national  guidelines. 
Researchers  will  find  the  presentations  of 
current  limitations  of  knowledge  of  aspects 
of  TB  and  TB  control,  with  extensive  ref- 
erencing and  outlines,  to  be  useful  guides  to 
important  challenges  and  opportunities.  Sec- 
tions on  new  diagnostic  tests,  for  example, 
list  and  discuss  with  great  enthusiasm  the 
many  new  tests  that  are  available  and  under 
study:  Dr  Iseman  states  unequivocally  which 
ones  currently  meet  an  adequate  standard  of 
proven  clinical  utility.  .-Xnother  beautiful  ex- 
ample is  the  chapter  on  drug  treatment.  The 
British  Medical  Research  Council,  the 
United  States  Public  Health  Service  and  oth- 
ers have  performed  many  meticulous,  step- 
wise series  of  studies  of  various  regimens 
of  medical  treatment  forTB.  Dr  Iseman  pre- 
sents his  own  opinions  of  the  findings  and 
applications  of  those  studies  to  contempo- 
rary treatment  choices.  He  also  assembles  a 
tremendous  table  of  79  "selected  short- 
course  regimens,"  comparing  their  impor- 
tant feamrcs.  The  treatment  chapter  con- 
cludes with  a  lO-page  historical  discussion 
of  directly  observed  therapy,  and  a  strong 
argument  in  favor  of  its  broader  application. 
One  issue  that  will  retain  a  high  priority 
for  medical  staff,  even  as  rates  of  disease 
decline  in  this  country,  is  infection  control, 
Dr  Iseman's  chapter  on  infection  control  is 
another  example  ot  his  dual  approach  in  his 
discussions.  He  has  long  been  an  advocate 


of  ellecli\e  and  clficienl  means  ol  prevent- 
ing PB  transmission,  through  means  such 
as  germicidal  ultra\iolet  light,  without  in- 
curring or  imposing  an  excessi\e  or  dehu- 
manizing cost  and  burden  on  health  care 
workers  and  facilities.  This  section  presents 
his  approach,  which  may  differ  from  the 
approach  of  some  other  authorities  in  the 
field,  but  his  rationale  is  clear  and  well- 
referenced,  allowing  the  reader  to  either  ac- 
cept the  advice  of  this  expert  clinician  or  to 
read  turther.  make  comparisons,  and  reach 
his  or  her  own  conclusions. 

One  particulariy  effective  passage  in  his 
epidemiology  chapter  is  a  4-page  section 
titled  "New  York  City:  A  Case  Study."  In  a 
classic  example  of  his  generosity  in  giving 
credit  where  it  is  due.  he  cites  the  1988 
report  on  TB  in  New  York  by  Brudney  and 
Dobkin  as  "one  of  the  more  significant  stud- 
ies in  contemporary  medicine."  He  outlines 
the  early  success  of  TB  control  efforts  in 
New  York  City,  then  describes  the  demise 
of  TB  control  and  its  catastrophic  conse- 
quences. Furthermore,  he  points  out  how 
initially  neither  state  nor  federal  govern- 
ments helped  the  city  until,  in  the  early 
1990s,  "heroic  (and  expensive!  measures 
bore  fruit,"  with  a  dramatic  reduction  in  both 
ca.se  rates  and  rates  of  the  much-feared  multi- 
drug-resistant  TB.  It  is  especially  refreshing 
and  stimulating  to  see  Dr  Iseman  give  rhe- 
torical emphasis  to  his  main  points:  "A  crit- 
ical message  from  this  saga  is  that  the  im- 
prosement  occurred  despite  the  continued 
human  immunodeficiency/acquired  immu- 
nodeficiency syndrome  epidemic  among 
TB-vulnerable  subjects  and  ongoing  immi- 
gration from  areas  endemic  for  TB.  The  only 
real  difference  . .  .  [being]  competent  detec- 
tion/treatment programs  and  improved  in- 
fection control  practices  and  facilities.  "  (Dr 
Iseman's  italics.)  That  emphatic  paragraph 
summarizes  and  outlines  most  of  the  book 
in  both  style  and  substance.  The  allusions 
are,  on  the  one  hand,  to  the  medical,  social, 
and  political  challenges  to  TB  conu-ol,  and 
on  the  other  hand  to  the  well-known  and 
proven  medical,  social,  and  political  means 
that  eflect  TB  control. 

Somewhat  surprisingly.  Dr  Iseman  con- 
cludes his  New  York  City  case  study  with  a 
note  ofalmost  despairing  pessimism:  "Rath- 
er than  sustain  high-quality  programs  until 
w  e  might  truly  contemplate  elimination,  cuts 
uill  probably  be  made  that  will  again  un- 
leash this  destructive  disease."  He  even 
quotes  the  German  philosopher  Hegel:  ". . . 


people  and  go\eniments  never  have  learned 
anything  from  history. . .  " 

The  allusion  to  Hegel,  however,  suggests 
that  Iseman  may  believe  in  a  Hegelian  di- 
alectic as-well,  implying  that  the  expression 
of  optimism  in  describing  the  success  of  TB 
control  in  New  York,  along  with  his  pessi- 
mism in  expecting  an  imminent  return  to 
the  failed  policies  of  undertunding.  may  well 
be  followed  by  a  new  synthesis  of  rational 
and  effective,  well-funded  TB  conu-ol.  Dr 
Iseman  challenges  his  readers  not  to  accept 
his  pessimistic  antithesis,  but  rather  to  par- 
ticipate in  the  struggle  to  "sustain  high- 
quality  programs  until  we  might  truly  con- 
template [TBI  elimination." 

This  is  an  idiosyncratic  b(K)k.  in  which 
Dr  Iseman  displays  many  of  his  strengths  as 
a  preeminent  leader  in  TB  control.  By  writ- 
ing the  whole  book  himself,  rather  than  fol- 
low ing  the  more  common  approach  of  col- 
lecting and  editing  the  works  of  a  cast  of 
experts,  Dr  Iseman  can  express  his  own  opin- 
ions on  a  wide  range  of  topics  and  can  ex- 
press them  with  his  own  personality.  For 
example,  after  his  preface  and  acknow  ledge- 
ments.  he  adds  a  poignant  section  entitled 
"Medical  Knowledge:  An  Historical  Pro- 
cess." which  includes  2'/:  pages  of  quarter- 
page-sized  photographs  of  five  of  his  col- 
leagues and  heroes  (Dr  Leonid  Heifits.  Dr 
Jt)hn  Sbarbaro.  Dr  Wallace  Fox,  Dr  Denis 
Mitchison,  and  Dr  George  Comstock),  with 
brief  vignettes  about  the  contributions  of 
each.  It  is  wonderful  but  very  unusual  for 
the  author  of  a  medical  textlxxik  to  present 
so  vividly  the  giants  on  whose  shoulders  he 
stands.  This  book  is  one  more  contribution 
in  a  productive  career  devoted  to  a  process 
that  he  states  in  this  section  is  "like  peeling 
an  infinite  onion:  layer-by-layer  we  futilely 
seek  the  core  of  knowledge."  Very  con- 
sciously a  medical  historian,  he  accom- 
plishes much  more  than  an  exercise  in  fu- 
tility. He  applies  the  "historical"  lessons  of 
the  science  and  study  of  TB  to  contempo- 
rary problems  in  TB  control,  showing  his 
readers  how  they  can  do  likewise  and  ac- 
complish a  tremendous  amount  of  effective, 
well-guided  work,  even  without  reaching  a 
true  core  of  perfect  knowledge. 

A  Clinician's  Guide  to  Tuberculosis  de- 
livers what  It  promises  in  both  senses  ot  the 
word.  It  is  by  a  clinician — an  expert  clini- 
cian whose  guidance,  presented  in  this  bix)k, 
anv  practitioner  would  find  useful  in  deal- 
ing with  an\  le\el  of  TB  control,  from  di- 
agnosis and  treatment  to  prioritizing  rese;irch 
efforts,  to  designing  public  health  policy.  It 
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is  also /or  the  clinician — the  practitioner  in 
a  pubHc  or  private  cUnic  who  wants  a  con- 
temporarv'  ami  wcll-ret'cronced  nianual.  The 
book  is  written  with  tremendous  passion  and 
is  an  effective  snapshot  of  the  art  and  sci- 
ence of  TB  control  at  the  beginning  of  the 
21st  centur>'. 

Stdan  (ioldberg  Ml) 

Tuberculosis  Clinic 

Harborview  Medical  Center 

University  of  Washington 

Seattle.  Washington 

Tuberculosis:  A  Comprehensive  Interna- 
tional Approach,  2nd  edition.  Lee  B  Reich- 
man  and  Earl  S  Hershfield.  editors.  New 
York:  Marcel  Dekker.  2000.  Hard  cover, 
illustrated.  898  pages,  $193. 

The  second  edition  of  Tuberculosis:  A 
Comprehensive  International  Approach 
is  completely  revised  and  expanded.  It  cov- 
ers contents  of  various  disciplines  and  di- 
mensions relevant  to  broader  emphasis  on 
the  control  of  tuberculosis  (TB),  declared 
by  the  World  Health  Organization  (WHO) 
in  1993  a  "global  health  emergency."  The 
book's  broad  perspective  on  the  subject  sug- 
gests that  the  intended  readership  is  not  only 
all  health  care  professionals  engaged  or  in- 
terested in  TB  and  its  control,  but  also  ep- 
idemiologists, public  health  planners,  social 
scientists,  economists,  and  national  policy 
and  decision-makers. 

Part  One.  "Programmatic  Background." 
comprises  5  chapters.  The  first  chapter  pro- 
vides a  historical  perspective  on  TB  and  is 
an  excellent  inu-oduction  to  the  control  as- 
pect as  well  as  to  other  specific  topics  in  the 
book.  The  early  attempt  at  an  organized  sys- 
tem to  control  the  disease,  accompanied  by 
evolution  of  public  health  campaigns  at  the 
national  level  in  several  countries  toward 
the  end  of  the  19th  century,  leading  to  in- 
ternational organizations,  appears  to  be  the 
foretaste  of  the  present  global  efforts  in  re- 
sponse to  the  resurgence  of  TB.  In  this  first 
chapter,  as  well  as  in  the  rest  of  the  book, 
certain  shortcomings  of  the  first  edition  have 
been  redressed,  such  as  omission  of  some 
important  names  of  international  experts  and 
their  works — notably.  .Sir  Robert  W  Phillip 
of  Edinburgh,  who  opened  the  first  TB  dis- 
pensary in  the  world  to  establish  an  orga- 
nized system  of  TB  control  (page  19).  and 
the  British  Medical  Research  Council,  the 
pioneer  in  the  model  of  the  modem  ran- 
domized clinical  trial.  Their  eariy  trials  of 
anti-TB  chemotherapy  in  India  proved  that 


domiciliary  or  ambulatory  treatment  ciiuld 
be  as  successful  as  sanatorium  or  hospital 
care  (page  41.  with  photograph),  with  no 
difference  between  the  proportion  of  con- 
tacts infected  by  exposure  to  segregated  case 
and  the  proportion  of  those  exposed  to  am- 
bulatory ca.se  (page  58). 

Chapters  2-5  summarize  TB  control, 
which  on  the  global  scale  at  present  de- 
pends on  the  Directly  Observed  Treatment 
Short  Course  (DOTS)  strategy  recom- 
mended by  the  WHO.  following  the  adop- 
tion of  the  framework  for  effective  TB  con- 
trol developed  by  the  International  Union 
Against  TB  and  Lung  Disease  (lUATLD). 
Programs  in  low-income  and  low-preva- 
lence countries  are  described  separately  to 
clearly  express  their  differences.  The  essen- 
tial role  of  TB  laboratories  in  the  national 
TB  control  programs  is  emphasized  (Chap- 
ter 4).  Since  2  goals  were  proposed  by  WHO 
at  the  beginning  of  the  1990s  to  be  achieved 
by  2000  (to  cure  at  least  859;-  of  smear- 
positive  pulmonary  TB  cases  and  to  detect 
at  least  70%  of  existing  infectious  cases). 
Chapter  5  presents  methods  of  evaluation  of 
applied  strategies  of  TB  control  in  develop- 
ing countries. 

Because  of  the  complex  namre  of  TB.  the 
book  should  be  commended  for  inclusion  of 
the  basic  aspects  (Chapters  6-1 1 ).  The  high- 
light of  Chapter  6  (on  epidemiology)  is  the 
resurgence  of  TB  in  the  United  States  and 
various  factors  concerning  its  cause,  which 
include  human  immunodeficiency  virus 
(HIV )  infection,  poverty,  homelessness.  drug 
abuse,  immigration,  and  usually  last. 
decreased  funding  for  anti-TB  efforts!  On 
bacteriology,  in  addition  to  detecting  and 
identifying  Mycohacwriuin  tuberculosis 
complex  and  non-TB  mycobacteria,  new 
methods  are  described  on  the  direct  detec- 
tion of  M  tuberculosis  by  nucleic  acid  am- 
plification— mycobacterial  strain  genotyp- 
ing  (Chapters  7.  9.  10.  and  II).  known  as 
deoxyribonucleic  acid  fingerprinting,  for 
tracing  transmission  of  M  tuberculosis  in  the 
community.  On  immunology  (Chapter  8). 
progress  toward  understanding  the  immune 
response  to  mycobactena.  including  HIV-A7 
tuberculosis  interactions,  remains  to  be  trans- 
lated into  practical  advances  relevant  to  TB 
control. 

The  next  .^  parts  of  the  book,  namely, 
"Clinical  Aspects"  (Chapters  12-19).  "Spe- 
cial Problems"  (Chapters  21-23),  and  the 
first  3  chapters  of  Part  Five,  should  be  re- 
garded as  a  crucial  section  in  the  main  theme 
of  the  book.  However,  the  intesrated  wav 


they  are  presented  (ie.  specific  subjects  of 
clinical  aspect  interspersed  with  those  of 
control  aspects)  should  make  them  mutu- 
ally understood  by  both  clinicians  and  pub- 
lic health  administrators.  Chapter  12  on  tu- 
berculin testing  is  a  much  more  expanded 
and  detailed  version  of  more  recent  studies. 
This  is  followed  by  subjects  of  case-finding 
and  contact  follow-up  in  high-  and  low- 
prevalence  countries  (Chapters  13-15),  and 
again  the  role  of  restriction  fragment  length 
polymorphism  or  deoxyribonucleic  acid  fin- 
gerprinting testing  as  an  epidemiologic  tool 
is  described.  Chapter  14  stresses  the  process 
and  role  of  diagnosis  to  identify  and  treat 
cases  of  active  TB  and  latent  infection  in 
order  to  break  the  chain  of  transmission  as 
current  control  strategies. 

Chapter  16.  on  the  treatment  of  TB.  pro- 
vides good  detail  on  topics  useful  and  prac- 
tical in  the  settings  of  countries  with  high 
and  low  TB  pre\alence.  Standard  anti-TB 
treatment  regimens  and  treatment  for  multi- 
drug-resistant  TB  in  the  United  States,  as 
different  from  the  standard  treatment  regi- 
mens in  resource-poor  countries,  developed 
by  WHO  and  lUATLD.  are  described.  Re- 
garding adherence  to  treatment,  the  Amer- 
ican Thoracic  Society  and  the  United  States 
Center  for  Disease  Control  and  Prevention, 
after  having  rejected  universal  DOT  since 
1960.  finally  recommended  it  in  1992  for 
universal  use  in  the  United  States,  follow- 
ing the  increased  evidence  of  patient  non- 
compliance resulting  in  the  outbreak  of 
multi-drug-resistant  TB  (page  433);  the 
DOTS  stfategN'  has  been  recommended  by 
WHO  for  high-prevalence  counuies  wodd- 
wide. 

The  next  subject  is  the  DOTS-Plus  strat- 
egy (Chapter  17).  the  result  of  TB  control 
workers  in  Peru  and  Haiti  joining  forces 
w  ith  the  WHO  Global  TB  Programme.  Pan- 
American  Health  Organization,  the  United 
States  Centers  for  Disease  Control  and  Pre- 
vention, and  lUATLD  to  create  common 
cause  in  expanding  DOTS  that  would  take 
into  account  multi-dnig-resistant  TB.  Since 
the  end  of  1998.  when  the  DOTS-Plus  strat- 
egy was  set  up.  TB  workers  ha\e  realized 
that  the  projects  are  likely  to  rely  on  trans- 
national technical,  financial,  and  drug  sup- 
ply support.  The  last  2  chapters  on  clinical 
aspects  concern  treatment  of  latent  TB  in- 
fection (previously  known  as  preventive 
therapy)  (Chapter  8)  and  BCG  (bacillus 
Calmette-Guerin)  vaccines  and  vaccination 
(Chapter  19). 
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Part  Four.  "Special  Problems."  includes 
a  chapter  that  mainly  covers  the  relation- 
ship between  TB  ami  HIV  infection  anil  the 
implications  ot  HIV  on  the  IB  control  pro- 
gram. The  chapter  on  TB  in  children  (Chap- 
ter 21)  touches  on  epidemiology,  clinical 
a.spects.  and  HlV-related  TB.  The  last  chap- 
ter (Chapter  22)  of  this  part  is  quite  useful 
in  case  management  of  DOT  by  the  nurse 
case  management  model. 

The  first  ,1  chapters  in  Part  Five,  on  unique 
aspects  of  TB  control,  identity  3  critical  ar- 
eas or  "hot  spots"  in  the  program;  namely. 
TB  infection  control  to  protect  health  care 
workers  against  the  increasing  risk  of  nos- 
ocomial TB  infection  (Chapter  2.^).  TB  in 
correctional  facilities  (Chapter  24).  and  TB 
among  immigrants  (Chapter  25). 

The  rest  of  the  book.  Chapters  26 -.'^4. 
are  all  new  subjects  expressing  some  key 
elements  in  the  global  concepts  of  TB  con- 
trol under  development  in  international  ef- 
forts, such  as  TB  education  and  medical 
anthropology  as  an  important  adjunct  to  in- 
ternational TB  control  (Chapter  27  and  29). 
The  need  for  coalition  building  for  TB  con- 
trol at  the  national  level  to  coordinate  TB 
control  efforts  is  exemplified  by  the  Philip- 
pine experience  (Chapter  26).  whereas  an 
example  of  political  will  to  eliminate  TB  is 
expressed  by  the  Singapore  TB  elimination 
program  (Chapter  28). 

The  role  of  nongovernmental  organiza- 
tions (Chapter  30)  is  epitomized  by  the 
lUATLD,  a  federation  of  national  TB  and 
lung  disease  associations  and  individuals  in 
1 18  countries.  In  addition  to  TB  control  pro- 
gram development  and  direct  assistance  to 
Third  World  countnes.  the  WHO's  Global 
TB  program  DOTS  strategy  ha.s  been  mod- 
eled after  the  programs  developed  by 
lU.^TLD.  Other  notable  organizations  in- 
clude the  Amencan  Lung  Association,  the 
Canadian  Lung  Association,  and  the  Royal 
Netherlands  TB  Association. 

The  economic  considerations  of  TB  con- 
trol (Chapter  31 )  have  become  crucial.  Eco- 
nomic analysis  results  of  costs  and  outcomes 
(ie,  effectiveness  and  benefit  in  relation  to 
specific  points  forTB  control  interventions) 
are  used  for  epidemiology  projections  and 
analysis  of  future  costs  and  savings.  TTiough 
the  impact  of  managed  care  on  TB  control, 
as  part  of  the  health  sector  reform  in  the 
United  States,  is  described  in  Chapter  32. 
TB  and  communicable  disease  health  offi- 
cials are  concemed  regarding  the  ability  of 
the  private  sector  to  maintain  adequate  com- 
munity TB  control  efforts  and  to  provide 


optimal  patient  management.  Similarly,  in 
developing  countries  there  is  currently  a 
great  deal  of  concem  about  the  impact  of 
reforms  on  TB  control  (C"hapter  33).  Chap- 
ter 34  describes  the  implementation  of  an 
advocacy  and  siKial  mobilization  strategy 
for  TB.  so  as  to  create  and  sustain  demands 
for  DOTS  in  high-burden  countries  as  the 
foremost  priority  in  current  efforts  to  con- 
trol the  global  TB  epidemic. 

Finally.  Chapter  3.5  speculates  on  the  fu- 
ture of  IB  in  the  new  millennium  by  review- 
ing rem;irkablc  ch;ingcs  during  the  past  de- 
cade, both  ncgativ  e  and  positive,  for  di.scussion 
of  the  possibility  of  elimination  of  TB. 

Overall,  the  two  editors  have  ably 
achieved  their  aim  of  a  "comprehensive  in- 
ternational approach"  appropriate  for  the 
subject  of  international  control  of  TB.  The 
book  is  well  produced,  with  clear  type-face, 
in  hard  cover,  simikir  in  shape  but  slightly 
bigger  than  the  first  edition.  Tables,  graphs, 
and  photographs  have  been  reproduced 
clearly.  Up-to-date  references  appear  at  the 
end  of  each  chapter.  A  useful  index  is  pro- 
vided, and  typographic  errors  were  minor. 

Nadda  Sriyabhaya  MB  MPH 

Anti-Tuberculosis  Association  of  Thailand 
Bangkok.  Thailand 

Say  It  in  Spanish:  A  Guide  for  Health 
Care  Profe,ssionaIs.  2nd  edition.  Esperanza 
Villanueva  Joyce  EdD  CNS  RN  and  Maria 
Elena  Villanueva  MD.  Philadelphia:  WB 
Saunders.  2(XX).  Soft  cover,  illustrated,  425 
pages,  with  90  minute  audio  tape,  $18.95. 
Communicating  with  Spanish-speaking 
patients  has  been  a  challenge  for  manv  health 
care  professionals.  Say  It  in  Spanish  is 
geared  to  help  health  care  providers  com- 
municate with  patients  who  speak  only  Span- 
ish. The  authors  have  done  a  good  job  of 
keeping  the  f(x.'us  on  the  intended  audience. 
The  book  is  formatted  in  a  unique  system- 
atic approach,  taking  the  reader  from  pre- 
hospital scenarios  to  patient  admission  and 
different  departments  within  the  hospital. 
The  book  is  divided  into  7  units  and  con- 
tains 40  chapters.  Unit  I  deals  with  pre- 
hospital care  through  admission.  Unit  2  has 
examples  of  \  arious  physician  visits.  Unit  3 
is  concemed  with  departments  within  the 
hospital,  such  as  radiology.  Unit  4  focuses 
on  physical  examination,  greetings,  and 
common  expressions.  Unit  5  gives  basic  vo- 
cabularv'.  Unit  6  emphasizes  grammar.  Unit 
7  has  general  cultural  information  and  home 
remedies.  The  authors  explain  how  phrases 


are  not  always  translated  literally,  but  the 
most  common  Spanish  words  have  been  se- 
lected and  presented.  TTiis  is  important  for 
clinicians  to  understand  so  thai  they  convey 
the  right  idea  and  not  necessarily  a  word- 
for-word  translation.  The  authors  have  done 
what  they  set  out  to  do  by  providing  the 
most  common  phrases  and  dialogue  to  assist 
the  clinician  in  communicating  with  patients. 
Dialogue  examples  are  helpful  to  antic- 
ipate the  patient's  response  and  how  to  com- 
municate with  patients.  Questions  that  elicit 
"yes"  or  "no"  or  short  answers  make  com- 
munication easier. 

I  especially  liked  the  audio  tape  included 
with  the  b<x)k.  The  tape  is  arranged  to  help 
the  reader  understand  pronunciation  and 
how  words  sound  in  the  speed  of  normal 
dialogue.  There  are  sections  in  the  book  and 
chapters  organized  from  pre-hospital  care 
to  emergency  depiulmenl.  and  admission  to 
a  general  fioor  care  area.  There  is  also  a 
section  on  visit  to  family,  dcKtor,  dentist, 
cardiologist,  and  endocrinologist,  to  name  a 
few .  The  book  also  covers  specialty  depart- 
ments such  laboratory,  pharmacy .  and  radi- 
ology. There  is  a  chapter  on  cultural  differ- 
ences, which  explains  that  many  Hispanics 
have  certain  beliefs  toward  treatment  of  ill- 
ness. The  appendix  includes  common 
phrases  and  enunciation  in  alphabetical  or- 
der for  quick  reference.  Based  on  my  lim- 
ited knowledge  of  written  Spanish,  most  of 
the  grammatical  structures  appeared  correct. 
However.  I  did  use  a  dictionary  to  double- 
check  more  complicated  sentence  and  word 
structures.  On  page  33  there  is  a  typographic 
error  in  the  sentence  "Are  you  feeling  a 
contaction"  (should  be  "contraction"). 

Chapter  6  deals  with  the  admission  pro- 
cess. Obtaining  consent  and  demographic 
information  is  a  vital  part  of  admission,  and 
Chapter  6  does  a  good  job  of  identifying 
important  questions  to  gather  infomiation 
and  infomi  the  patients  of  his  or  her  nghls. 
Chapter  7  is  based  on  a  visit  to  a  family 
practitioner.  The  dialogue  on  acquired  im- 
munodeficiency syndrome  seemed  compli- 
cated .ind  long,  but  the  terminology  is  very 
specific  and  can  aid  clinicians  in  explaining 
the  disease  process  in  great  detail.  The  de- 
tailed instruction  can  ea.se  the  communica- 
tion prixess  between  provider  and  patient. 
Some  words  are  difficult  to  pronounce,  even 
for  a  Spanish-speaking  professional,  such 
as  "quirurgicas,"  which  means  "surgical." 
However,  the  author  divs  a  gixxl  job  vv ith 
pronunciation,  and  this  helps  the  reader  in 
saying  the  words  properly. 
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Chapter  8  is  helpful  tor  general  liiloriiia- 
tion-gathering  with  a  pediatric  patient.  A 
clinici;in  would  be  able  to  obtain  a  good 
history  and  physical  using  this  outline.  Com- 
mon childhood  illnesses  are  illustrated  and 
basic  care  instructions  for  a  newborn  are 
well  outlined  in  this  chapter.  On  Page  1(X) 
there  are  2  versions  of  complete  blood  count 
translation:  the  first  ("biometria  hemalica") 
is  the  more  complicated,  whereas  the  other 
version  ("quimica  sanguinea  completa"! 
may  be  easier  for  the  patient  to  understand 
and  seems  easier  to  speak. 

In  Chapter  1 2  there  are  changes  in  tense 
that  do  not  appear  to  be  uniform.  For  ex- 
ample, "heal"  is  given  2  translations:  "sano." 
which  means  "healthy."  and  "curar."  which 
means  "to  heal."  The  authors  use  "sano" 
with  "heal"  and  then  proceed  to  use  "heal- 
ing" with  "curacion,"  the  future  tense  or 
"curar."  It  would  be  better  to  use  the  same 
word  used  in  its  different  tense. 

Chapter  14  is  a  great  chapter:  there  are 
many  descriptive  terms  and  the  tables  are 
especially  helpful.  On  Page  141  there  is  a 
typographic  error  in  Spanish.  The  sentence 
reads  "Roger  se  levanta  y  va  a  a  puerta."  It 
should  read  "Roger  se  levanta  y  va  a  la 
puerta." 

Chapter  15  is  also  good,  dealing  with  a 
visit  to  the  dentist.  The  topic  is  important 
and  the  terminology,  which  is  not  common 
to  health  care  providers,  appears  very  help- 
ful to  communicate  with  the  dental  patient. 

In  Chapter  18.  "8  o'clock"  is  used  in 
Spanish  but  no  mention  is  made  of  whether 
AM  or  PM  is  meant,  though  in  English  it  is 
specified  as  pm.  Procedures  on  drawing 
blood  and  collecting  urine  are  well  trans- 
lated. The  chapter  on  pharmacy  is  excellent 
in  giving  instructions  on  how  to  take  med- 
ications and  about  the  pharmacy  itself. 

Chapter  22  is  on  physical  examination.  I 
particularly  liked  this  chapter  because  it 
gives  good  translation  on  body  part  names 
and  how  to  ask  the  patient  to  move  specific 


joiiils  and  articulations.  This  inloniiatioii  can 
be  helpful  in  many  clinical  scenarios  to  many 
health  care  professionals.  The  chapter  on 
greetings  can  benefit  any  hospital  or  office 
staff  member.  Greeting  patients  properly 
helps  them  to  feel  comfortable  with  the  care- 
giver. On  Page  258,  "carotid"  is  misspelled 
in  Hnglish.  The  chapters  on  cognates,  num- 
bers, and  phrases  are  well-written  and  would 
be  useful  in  communicating  with  Spanish- 
speaking  patients  about  non-medical  terms. 

In  Chapter  30,  the  color  brown  is  distin- 
guished between  just  color  and  skin  pig- 
mentation, which  can  have  2  distinct  trans- 
lations. Improper  use  of  the.se  words  can  be 
insulting  to  the  patient  and  embarrassing  for 
the  c;iregiver.  The  section  on  pronunciation 
Riles  is  well  organized  and  easy  to  use  as  a 
reference  for  the  non-Spanish-speaking 
health  care  provider.  The  authors  cover  this 
topic  in  great  detail. 

Unit  6  deals  with  grammar.  TTie  chapters 
in  Unit  6  give  very  good  descriptions  of 
verb  use,  adjectives,  and  pronouns,  as  well 
as  basic  alphabet  structure,  days  of  the  week, 
months  of  the  year,  and  time.  The  chapter 
on  numbers  and  counting  is  well  organized 
and  gives  enough  detail  as  to  not  confuse 
the  reader.  For  example,  measuring  in  frac- 
tions is  explained  well,  and  the  use  of  ta- 
blespoon and  teaspoon-type  measurements 
are  used  as  examples,  which  are  very  help- 
ful. The  cultural  information  section  is  well 
written  and  should  greatly  facilitate  the  ob- 
jective of  appreciating  ethnicity  to  improve 
communication. 

I  believe,  as  the  authors  state,  that  it  is 
important  for  a  health  care  provider  to  un- 
derstand Hispanic  ethnicity  in  order  to  bet- 
ter care  for  Hispanic  patients.  Many  home 
remedies  and  complementary  care  practices 
are  used  by  Hispanics,  and  caregivers  must 
relate  to  the  patient's  culture  so  the  patient 
does  not  feel  intimidated  or  frightened  to 
seek  medical  attention.  This  textbook  pro- 
vides an  excellent  tool  for  health  care  pro- 


lessionals  to  communicate  with  and  relate 
to  their  Spanish-speaking  patients. 

Both  sentence  and  word  indexes  are  ar- 
ranged in  alphabetical  order  to  facilitate  ref- 
erencing during  communication  with  pa- 
tients. Tlie  entire  book  is  well  organized 
and  provides  useful  dialogue  and  pronunci- 
ation to  assist  the  reader  in  conversing  with 
a  Spanish-speaking  patient. 

My  refiections  are  based  on  personal  ex- 
perience in  translating  for  other  health  care 
providers  and  using  common  sense.  Through 
my  experiences  in  respiratory  care,  I  can 
emphasize  the  improvement  that  comes  with 
talking  with  patients  so  that  the  messages 
are  clearly  understood  between  both  par- 
ties. It  is  very  difficult  for  anyone  to  com- 
municate with  a  patient  in  a  foreign  lan- 
guage, but  the  authors  have  done  a  great  job 
of  making  some  U'anslations  available  to  per- 
sonnel who  are  interested  in  speaking  with 
patients. 

As  a  respiratory  therapist,  I  would  like  to 
see  a  chapter  dedicated  to  our  profession. 
More  and  more  in  this  country.  Spanish- 
speaking  patients  are  becoming  evident  and 
many  have  respiratory  diseases.  Providing 
respiratory  care  to  Spanish-speaking  patients 
and  educating  patients  on  home  care  instruc- 
tion has  become  a  necessity.  Terminology 
used  in  daily  care  of  respiratory  patients 
would  be  helpful  for  therapists,  nurses,  and 
physicians. 

This  book  is  highly  recommended  to  any 
health  care  provider  interested  in  improving 
communication  w  ith  and  health  care  for  their 
Spanish-speaking  patients.  1  strongly  rec- 
ommend this  book  to  respiratory  therapists, 
nurses,  physicians,  and  physician  assistants. 

.Juan  J  Reyes  RRT 

Department  of  Respiratory  Therapy 

Medical  College  of  Georgia 

Augusta,  Georgia 
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nee  again  respiratory  care  professionals  have  stepped  torsvard  and  anahved  the  things  they  do  with  criticaJ  eyes.  The 
results  of  these  investigations  will  be  available  during  the  OPEN  FORUM  symposia  at  the  largest  respiratory  care  meeting  in  the 
world,  the  47th  International  Respiratory  Congress  this  December  in  San  Antonio.  Abstracts  and  posters  of  their  work  will  be 
presented  in  a  format  that  encourages  discussions  and  interactions  among  investigators  and  observers.  It  is  a  well  accepted  fact 
that  the  OPEN  FORUM  is  the  most  significant  and  interesting  portion  of  the  Congress. 


In  this  issue  of  RESPIRATORY  CAliE  we  publish  all  the  abstracts  of  the  papers  to  be  presented  in  San  Antonio  (pages  1066- 
1147).  We  hope  their  publication  raises  your  interest  and  not  only  encourages  you  to  come  to  San  Antonio,  but  also  motivates 
vou  to  look  at  your  work  environment.  Hopefully,  you  will  also  be  stimulated  to  analyze  the  facts  through  research,  prepare  an 
abstract  for  presentation  at  next  year's  Congress,  and  publish  your  work  in  a  peer-review  journal  like  RESPIRATORY  CaRE.  We 
all  want  to  do  the  right  thing,  but  respiratory  care  medicine  is  a  science  and  procedures  should  be  supported  by  the  proper  data. 

We  encourage  you  to  come  to  San  Antonio  and  to  participate  in  the  exchange  when  the  abstracts  and  posters  are  presented. 
The  Open  Forum  is  a  unique  experience  that  will  charge  you  up  and  that  you  will  remember  for  the  rest  of  your  life. 


See  you  in  San  Antonio! 
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Care 
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"Findings"  in  Home  Care,  Rehab,  and 
Continuing  Care 
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(Room  207) 

"Findings"  in  Pulmonary  Diseases  and... 

Sunday  Dec.  2.  2001.  3:00  pm  -  4:55  pm 
(Room  206) 

"Findings"  in  Diagnostics  and  Monitoring 

Sutiday  Dec.  2.  2001,  3:00pm  -  ■):55 pm 
Room  207 

"Findings'  in  Asthma  and  Asthma  Care 
Monday  Dec.  3.  2001.  9:30  am  -  11:25  am 
Room  206 

"Findings"  in  Neonatal/Pediatrics  Care 

Monday  Dec.  3.  2001,  9:30  am  -  11:25  am 
Room  207 


"Findings "  in  Ventilator  Techniques  (Part  2) 
Monday  Dec.  3.  2001,  12:30 pm- 2:25 pm 
Room  206 

"Findings"  in  Management  (Part  1) 

Monday  Dec.  3.  2001,  3:00  pm  -  4:55  pm 
Room  206 
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Monday  Dec.  3.  2001.  3:00  pm  -  -1:55  pm 
Room  207 
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Tuesday  Dec.  4.  2001,  1:00  pm  -  2:55  pm 
Room  206 
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Tueiday  Dec.  -i,  2001.  1:00pm  -  2:55pm 
Room  207 
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Survey  or  Patients  Requiring  Positive  Pressure  Ventilation 

A  Df.\iTipli\e  Sluiiv 

George  W.  Lantz,  BS..  R  R  T  ,  C  P  F  T..  R.C  P.  iiiul  Bob  Robinson.  CRT.,  R  C  P 

Shrincrs  Hospitals  tor  Children.  Chicago 

Introduction/Background:  i*iirsuanl  to  a  sigmnL-ant  increase  of  patients  who 
required  ovcniiglil  post-opcraii\e  mechanical  ventilation  a  post-procedural  analysis 
was  dc\cloped  to  identil>  the  type  patients  who  required  ventilatory  assistance.  This 
was  perfonncd  in  an  .itlempt  to  discover  any  precipitating  factors  leading  to  the 
sle.Kh  iiK  leases,  .ind  determine  the  specifie  patient  population  and/or  subgroup  so 
Iliese  [i.ilients  who  .iie  ,il  greater  risk  eould  be  idenlitied  in  .idvance.  This  would  then 
assist  in  torecasting  slatting  acuity  and  improving  palieni  cue  with  proactive 
management,  


Methods:  A  sun'ey  was  developed  to  track  issues  thought  to  contribute  to  the  need  lor 
mechanical  ventilation.  65  patients  were  analyzed  this  year.  PatienLs  age,  pnniary 
diagnosis,  secondary  diagnosis,  surgical  prtxredure,  blood  loss,  tluid  replacement,  .Sur- 
geon, ,\neslhesiologist,  date  o[  intubation,  dav  of  week,  time  admitted  to  PICU,  date 
eMiib.iled,  time  ol  eMub.ilion,  Phvsician  uho  evtiib.ited,  pulmonarv  history,  post-oper- 
ati\e  complications  and  reason  ttir  \eiililalion  were  .ill  recorded  Results:  It  was 
discovered  that  the  maiont\  ol  p.ilienls  uere  admitted  into  our  PKl*  on  Mondays  It 
was  apparent  that  there  w.is  no  sigmlicince  between  ,-\nesthesiologisls  Howe\er.  in 
some  instances  overnight  \entiiation  was  required  due  to  iar>ngeal  swelling  secondary 
to  generous  volume  replacement  penoperatjvely.  Hemodynamics  played  an  important 
role  in  50%  of  the  cases.  Furthermore,  there  was  no  correlation  between  age.  gender. 
Surgeon  or  Attending  Physician,  The  biggest  contnbuting  factor  was  patients  who  had 
diagnoses  relating  to  spinal  defonnilies  and  hencetorth  recei\ed  surgeries  for 
correction.  47  of  the  patients  bad  di.igm>sis  relating  the  spin.il  delonmties  and  84%  of 
the  surgical  prcx^edures  related  to  some  l\po  of  spinal  inlerACnlion  There  are  several 
types  ot  prticedua's.  which  include  .inlenor.  postenor  .ind  combined  spmal  tusion 
There  was  no  major  difference  between  these  groups  Conclusion:  .Analysis  ot  this 
prospective  study  reveals  that  the  largest  percentage  of  our  patients  studied  w  ho 
required  overnight  ventilation  was  pursuant  to  spinal  surgery  and  that  "generous"  tluid 
administration  further  precipitated  this  necessity  in  nearly  half  of  the  cases  studied. 
Additionally,  most  of  our  ventilator  patients  were  received  early  in  the  week 
(Mondays  and  Tuesdays)  and  from  this  discovery  a  system  to  provide  "on-calP"  Respi- 
raton  Care  was  established  to  "co\er"  the  night  shifts  on  these  particular  days  and 
cases  This  has  resulted  in  a  more  eosl-eITecIi\e  method  ol  providing  Respiratory 
Ciire.  as  well  as  impro\ing  the  quaht).  safet\  .ind  dimension  of  care  and  customer  sat- 
isfaction. Furthermore,  closer  attention  is  being  placed  on  pre-operative  pulmonary 
screening  and  patient  education  as  well  as  aggressive  follow-up  on  these  patients"  pul- 
monary mechanics  post-operatively.  This  has  also  improved  patient 
outcotnes  and  w  ill  hopefully  shorten  the  length  of  stay.  OF-01  -004 


VENTILATOR-  AND  TRACHEOSTOMY-ASSOCIATED  PNEUMOMA 
IN  LONG-TERM  SUBACUTE  CARE 

Patricia  King  RN  BSHCS:  Daved  van  Stralen  MD;  Larry  Meissner,  BA;  Racquel 
Calderon  RCP  RRT;  Donald  Janner  MD;  Linda  Giang  MPH;  Ravindra  Rao  MD. 
Totally  Kids*  Specialty  Healthcare;  Loma  Linda,  CA;  Loma  Linda  University 
Medical  Center,  Loma  Linda,  CA. 

Purpose:  Subacute  level  of  care  is  now  provided  apart  from  the  hospital.  This 
study  was  conducted  to  evaluate  panems  of  pneumonia  (nosocomial  vs. 
community-acquired)  in  ventilator  and  non- ventilator  dependent  children,  all  of 
whom  have  tracheostomy.  Methods:  One  year  retrospective  chart  review  of  all 
cases  of  pneumonia  in  a  50-bed,  freestanding,  pediatric  subacute  fecility. 
Nosocomial  or  community-acquired  pneumonia  were  diagnosed  from  a 
predetermined  list  of  bacteria.  Without  a  positive  culture,  the  diagnosis  was  based 
on  clinical  and  radiographic  findings.  Results:  107  cases  of  pneumonia  occurred 
in  42  patients.  54  (51%)  of  cases  had  multiple  bacteria  types.  Ventilator  days  = 
8,781.  Non- ventilator  days  =  7,036. 


All  Pneumonia 

Nosocomial 

Commnnity- 
Acquired 

Ventilator  dependent 

113 

91 

22 

Per  1000  patient  days 

12.9 

10.4 

2.51 

Non-Ventilator 
dependent 

42 

34 

8 

Per  1000  patient  days 

6.0 

4.83 

1.14 

CoDchisioDs:  Patients  with  tracheostomy  alone  had  half  the  pneumonia  rate 
compared  to  invasive,  ventilator-dependent  patients.  Ventilator  dependence  led  to 
twice  the  pneumonia  rate  (per  1000  patient  days)  for  both  nosocomial  and 
community- acquired  pneumonia  compared  to  tracheostomy  dependence. 
Community -acquired  pneumonia  occurs  at  approximately  one-fourth  the  rale  of 
nosocomial  pneumonia  in  both  groups.  Clinical  ImpUcatioDs:  Tracheostomy  has 
its  own  risk  of  associated  pneumonia.  The  mechanical  ventilator  is  an  added  risk. 


OF-01 -094 


USE  OF  TOTAL  FACE  MASK  (TFM)  RESIXTS  IN  INCREASED  RESPONSIVENESS 
WHEN  COMPARED  WITH  SIX  OTHER  MASKS  DURING  EX-VIVO  NONINVASIVE 
VENTILATION 

Flaby  GW.  Baker  JE.  Dubbs  RL.  Harty  EE.  Wolff  SJ,  Ikar  AM,  Tellinghuisen  LR.  Ward  JJ.  RRT. 

Ple\ak  DJ.  MD.  Stroelz  RW,  RRT. 

RocheMer  Community  &  Technical  College-Mayo  Foundation.  Rochester.  MN 

Background:  Today's  clinician  has  several  options  when  choosing  masks  for  non-invasive  ventila- 
tion. It  was  our  hypothesis  thai  mask  style  would  not  effect  patient-ventilator  responsiveness. 

Methods:  We  tested  seven  masks  used  m  our  practice:  Spectrum®  Disposable  facemask-small  (SR). 
-mediumlMR). -large  (LR).  Total  Face  Mask  (TFM).  nasal  mask  (N)  (Respironics  Inc  Pittsburg. 
PA).  Mirage*^  medium  (RM)  [ResMcd  Corp.  San  Diego  CAI;  and  Nasal  Pillows  iP)  IMallinckrodt 
Inc.  St-  Louis.  MD),  A  Laerdal  intubation  mannequin  (Laerdal  Medical  Corp  Wappingers  Falls. 
NY|.  served  as  a  facial -interface  for  the  seven  masks.  A  Respironics  Vision*  ventilator  responded  to 
inspiratory  demands  triggered  by  a  connection  of  the  mannequin's  trachea  to  one  sideof  a  two-com- 
partment mechanical  lest  lung  ( Michigan  Instruments.  Inc. ).  The  Vision*  was  set  in  the  BiPAP  S/T 
mode  withlO  cmH:(1  IPAP  and  5  cmH;0  EPAP.  Its  lest-lung  uas  linked  to  the  opposite  test  lung 
which  was  driven  by  a  Mallinckrodt  Puntan  Bcnnen  7200  ventilator  in  the  continuous  ventilation 
pressure  control  mode  (CMV-PC)  with  f=  1 8  breaths  and  PIP=  30  cmH:0,  The  system  was  charac- 
terized to  simulate  a  high  dnve  state  (P  0. 1=  -8.0  cmHiO).  The  mechanical  characteristic*  of  both 
sides  of  the  Michigan  lung  were:  compliance=0.075  L/cm  H;0;  resistance  =5  cmH;0/L/sec.  Data 
from  the  mannequin's  ventilation  was  obtained  using  a  pneumoiachomctcr  and  pressure  transducer 
placed  near  the  airway  and  connected  to  a  system  for  signal  amplification  and  data  recording  (Astro- 
Med  Inc.  WeM  WapAick.  R!|,  The  inspiratory  delay  interval  (DI)  was  defined  as  the  time  between 
the  negative  inspiratory  pressure  deflection  to  Uic  point  pressure  reached  baseline  (EPAPl  level  Ten 
measurements  were  made  for  each  mask  Data  were  summarized  as  mean  ±  standard  deviation  (SD) 
Data  were  analyzed  using  ANOVA  followed  by  student  t-tests.  Each  mask's  internal  dead-space 
was  also  measured  when  applied  to  the  mannequin's  face. 
Results 


Ma.sk 

SRt 

MR  t 

LR  t 

RM  T 

TFM  § 

NM  4- 

P  t 

Delay 

211  ±10 

;i)9t  14 

2I2±  1.1 

192±  10 

168±  1.1 

183±16 

2161 .14 

inlervat 

(rm)±SD 

§  vs  4^.  P<0  05 
H'  vs. }.  P<0.05 

Conclusions:  Use  of  the  TFM  interface  resulted  in  a  shorter  inspiratory  delay  internal  when 
compared  to  the  other  6  masks  evaluated.  This  was  in  spite  of  an  internal  mask  dead  space  of  1 365 
mt.  which  was  greater  than  the  other  6.  We  feel  die  improved  responsiveness  —-  _  -  .-i  fiQ 

may  be  due  to  the  mask's  facial  seal  design 


IMPROVEMENT  OF  THE  CARDIAC  FUNCTION  BY  NASAL 
BILEVEL  POSITIVE  AIRWAY  PRESSURE  IN  A  67-YEAR-OLD 
WOMAN  WITH  MYOTONIC  DY.STROPHY.  Yasunori  Kakuta.  MD'; 
Schinichi  Okabe,  MD^  Jun  Demachi,  MD^  Kunio  Shirato.  MD-; 
Wataru  Hida.  MD-.  Nishitaga  National  Hospital'  and  Tohoku  University 
School  of  Medicine-.  Sendai.  Japan. 

Introduction:  In  myotonic  dystrophy  (DM)  nocturnal  hypoventilation 
due  to  diaphragmatic  weakness  causes  severe  desaturation.  The  effect  on 
the  cardiac  function  of  this  chronic  respiratory  failure,  however,  has  not 
received  much  attention,  because  the  abnormality  of  the  cardiac  function 
evaluated  by  echocardiography  is  minor.  Here,  we  report  a  case  of  DM. 
which  showed  that  the  nocturnal  desaturation  was  harmful  to  the 
function  of  the  cardiac  muscle  and  that  ventilation  support  overcame  tJiis 
problem.  Case  summary:  A  67-year-old  woman  w ith  DM  received 
nasal  bilevel  positive  airway  pressure  (BiPAP)  during  the  night  to  treat 
her  chronic  respiratory  failure.  The  clinical  course  before  and  after  treat- 
ment is  summari/!ed  below. 

Before  BiPAP 

0.5  Y  after 

1  Y  after 

<7r  of  nocturnal  .SnO:<90'J 

90 

19 

14 

Diurnal  Pa02  (Ton) 

45.3 

5.1.3 

58.5 

Diumal  PaCO:  (Torr) 

64.2 

59.2 

57.5 

Left  ventncular  election  fraction 

0.56 

0.67 

0.61 

Brain  natriuretic  peptide  Ipg/mll 

172 

125 

51 

Discussion:  As  the  plasma  brain  natriuretic  peptide  level  was  raised 
before  BiPAP.  we  can  presume  the  abnormality  of  cardiac  function.  It  is 
likely  due  to  the  respiratory  failure,  because  BiP.AP  reduced  it.  The  rea- 
son why  we  chose  nasal  BiPAP  is  that  tt  is  less  expensive  and  easier  to 
apply  to  such  patients  of  DM  than  \  olume  controlled  noninvasive 
positive  pressure  ventilation.  Conclusion:  Cardiac  dysfunction  is  present 
in  DM  with  chronic  respiratory  failure  even  though  the  change  of  cardiac 
function  by  echocardiography  is  slight,  and  ventilation  support  is  useful 
to  improve  this  abnormality. 
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KV AM  VTION  OF NOISK  I.K\  KI.S  CKNKRATKI) BY  MFCllANirAI. 
VKNTII-MORSOMONMVMONM.  VIH  II  Slr|-|  INCS:  I  r.ink  Millcf.  RRT.  tjic 
IXiMv  KKl    Kivpir.u.Ti  I  V|\inin-iil.  M.n.'l  liiiK  M.>spiul.  SoILhIjIc.  !</- 

Man>  sludio  tuu- 1'^  jliulcvl  ihc  ninw  gcncrjk-d  h>  high  Inxiurivy  venulali«\  iir  cn\  monicntal 
anxlilhuis  in  the  K"l '  setting  Ht'WfVLT.  llHlf  infimiuillun  im  rHns*:  ^TncnitcO  hy  \cmilaU)r.  iJO 
a>n\cntiofU]  dilull  sftlin(:s  isawiiUihlc  W'c  qucMKtiKxiwh.il  the  diHcrvrKX- m  ikhm:  levels  prncr 
oletlhy  diflea-nl  \enlilati<rM>ni.i>n\enIi*Hul  .ijiill  seltmj^s  was  and  how  il  liitTeatl  h\  kv^UHinlo 
(he  [\iiient.  We  e\alualed  Ihe  n^>l^e  ^eneralcxi  hy  eiyhl  liillea-nl  \enlilaliit\  trom  e^h  mlIc  n(  a 
[Xilienr-.lxxl- 

MFmiOOS:  IV  Punuui  Bemlell  7(i(),  7«)(wilh  iixxllficd  cxpiraliHy  dcMeel.  SJOand  7a»). 
Bear  '.  SIcuk'H'. 'IXC  and  M»).\,  and  Vcivuncd  l-Vcnl  »cie evaluated  uMnp  t\«i  ("untiui  Henncll 
5tX)cc  hea\-)  -duty  test  lunp,  liach  \entilatiir  was  plaLXxl  on  aMiventinniil  adult  settings  (RO;  0  5tl. 
VT  75O111I.  Rate  1 2,  Peep  5.1).  Flow  Nl  l/ml  and es.iliutixl  Inmi ei|ual  distiinccs of  _<3  inches  Irom 
hejd  center  on  Knh  sides  til  .m  ICII  Ix-d.  Noise  levels  wea-  measuaxi  usini;  a  Simpson,  nnxlcl  KS4, 
sound  level  meter,  calibrated  using  a  .Simps* >n  B^Xl  sound  level  calihnitor  ;il  1 14  USA. 
RE.Sll.TS:  nK-asunxl  in  dlt  A 


Right  Side 

Pcik  Insp 

Peak  Exp 

Mean  Insp 

Mean  H.\p 

Mean  Noise 

PB840 

.VI  1.0  41 

571+0  41 

4')  1.0  5) 

53  1+06) 

51  111  9) 

PB7M) 

54  1.0  4) 

7111041 

54lt07) 

601+0  6) 

57  1.3  4) 

PB760imodit"icdl 

5.' 1.0  41 

67  1+0. '1 

53 1+0  3) 

5')li0.4) 

561.2  9) 

PB  7:iXI 

.'^6  1.0  6) 

56l+0,:i 

561.0  4) 

.56l±0  4) 

561104) 

Bear  1 

58itU.6l 

551+0  31 

561+05) 

55l+n,3l 

.561  ±0.61 

Serxo-XXIC 

5')  1.0  51 

61  1+0.71 

57  1.0  6) 

591+0.8) 

58l±1.3l 

Servo  .100 

5:i.0..1| 

61  1+051 

51  l±0.7) 

57  1+0.5) 

541+3  11 

Vcrsamcd  I-Vcnt 

57 1*0  61 

661±a4l 

57  1+0.5) 

62  1+0.7) 

591+2  6) 

Ufl  Side 

PB840 

51  i.o:i 

571+0  2) 

49l+o;i 

53l±0.4) 

51  (±20) 

PR7f)0 

51  (.fO  ll 

64(^0  3) 

s-'i.>n4i 

56 1  +11  1 ) 

54  It''  1) 

PB760(nnxiiricdl 

51  i±o:i 

61  1*0  31 

51  1.0  3) 

55  1+041 

53 1±:  1) 

PB7:00 

5Sl±0,7i 

5S  1+0.3) 

581+04) 

581+0.6) 

581+0  5) 

Bear  3 

57li0.5l 

59l+<).7) 

561 ±04) 

581±0  1) 

571  +  1  Oi 

Servo  900C 

.561+0.6) 

651+03) 

561+0.4) 

61  1+0  5) 

57li0  9) 

Servo  1IX) 

54  1+051 

61  1+071 

.501+0  5) 

561+0.4) 

53  1+2  8) 

\'ersamcd  1-Vent 

61  1+O61 

691+0  5) 

5')  1+0  5) 

65  1+05) 

62l±3  0) 

CONCl-USIONS:  Noise  levels  nol  only  van  from  ventilator  (o  ventilator,  but  several  ventila- 
tors \  an  in  noise  bused  on  their  location  to  the  patient,  which  iiia>  impact  patient  comfort  and 
carc.  The  PB  840  appear-  to  generate  the  lowest  noise  le\els  of  all  ventilalopi  e\  aluated  and  modi- 
ficaiions  to  the  PB  760  expiralon  s\  stem  have  reduced  both  peak,  and  mean  noi!»e  levels.  The  PB 
760  generates  the  grcatcsi  peak  noise  on  the  patient's  right  side,  while  the  Versamed  I-Venl  gener- 
ates the  grcatcsi  peak  noise  on  the  patients  left  side.  The  Versamed  I- Vent  a|^)eai^  to  generate  the 
highest  o\eraIl  mean  noise  leveK 

Ventilaloni  woe  supplied  by  Mayo  Clinic  Univeisa!  Hospital  Inc.  and  MEDIQ  PRN.   OF-0 1  - 1 59 


COMPARISON  OF  BIRD  MP  CiOLD  \  ENTILATOR  IN  CON\  ENTION AL 
VOLLME  MODE  TO  DRUiER  BABVLOG  8000+  IN  VOLLTVtE  GUARANTEE 
MODE,ABENt  HSU  1)^ 

E.CoUins  RRT;  \ .  Eaeiane.  BS  RRT:  L  Abbruzzese,  RRT;  Providence  Hospital. 
Anchorage,  Alaska 
Background:  The  role  of  "Volutrauma"  in  neonatal  lung  injury  has  received  increased  intere-st. 
Two  ventilators  studied  oflcr  different  approaches  to  a  volume-targeted  breath-  VIP  Gold  offerN 
convenuonal  volume  ventilation  with  a  decelerating  flow,  Babylog  8000+  offers  pressure  lim- 
ited breaths  (TCPL)  (PSV)  that  adjust  the  pressure  target  to  accomplish  the  selected  tidal  vol- 
ume when  "Volume  Guarantee"  is  active.  Understanding  how  these  modes  function  in  various 
clinical  settings  is  vital  lo  their  appropriate  use. 

Ql?j,ectiye:  To  investigate  the  volume  deliver>'  of  two  ventilators  to  changes  in  Compliance  and 
Resistance. 

Pffj^gr^y^h^:  Using  an  IngMar  neonatal  test  lung,  both  ventilators  were  set  to  achieve  a 
desired  expiratory  tidal  volume  at  a  compliance  of  1 .0  ml/cm.  Compliance  w  as  changed  to  ,5. 
1 5  2.0;  returned  to  1 .0  ml/cm  and  the  resulting  tidal  volume  and  PIP  recorded  for  30  breaths. 
The  process  was  repeated  w  ith  a  2-5mm  El  tube  and  a  .3.5mm  Et  tut>e.  The  Babylog  was  set  in 
Assist/Control  TCPl.  w  iih  Volume  Guarantee.  The  VIP  Gold  was  set  in  Assist/Control  volume 
mode  with  decelerating  flow  Both  venulalors  used  the  same  standard  disposable  heated  wire 
circuit!  Allegiance)  and  Kisher/Paykel  750  heated  humidifier.  Target  tidal  volumes  were  5.  10. 
and  15  ml. 

Results:  Both  vendlalor^  delivered  variable  expiratory  tidal  volumcss  when  compliance  was 
changed.  (See  figure  below  ( The  Drager  Babylog  SOOU-  delivered  large  fluctuations  in  expira- 
tory tidal  volumes.  The  VIP  Gold  had  less  flucniaiion  in  tidal  volume  but  did  not  return  entircK 
to  the  set  tidal  volume.  Maximum  overshoot:  Drager  Babylog  1 50*^ :  VIP  Gold  37'/f  Changes 
in  rcsistaiKC  did  not  change  the  expiratory  tidal  volume  significantly  for  either  vcnblalor. 
CondusHHi:  Changes  in  compliance  resulted  in  significant  changes  to  actual  measured  expira- 
tory tidal  volume.  Such  sudden  compliance  changes  could  occur  in  response  to  surfactant  ther- 
apy, when  an  Et  tube  is  repositioned  or  a  pnucmolhorax  is  recognized.  Volume  overshoot  with 
the  Drager  Babylog  may  be  attributed  to  the  TCPL  mtxJe.  A  compliance  change  could  result  in 
a  larger  \  olumc  delivery  before  the  venulator  readjusts  the  pressure  target.  VIP  Gold  \  olurne 
changes  may  be  attributed  to  circuit  compliance  change.  Both  ventilators  monitor  delivered 
tidal  volume  at  the  wye.  The  results  of  the  bench  test  w  arrant  further  study. 
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AUTO-Tl'Bn  rOMPKNSATlON  ( ATC)  ON  TIIF.  DRAGER  6-2  VF.NTll.ATOR 
Ri:in(l-.S  WOKKOI  HKi  ATHIN(iiW{)H)UI  RINGCF'AP 
RH  Kaliel  M!)  RRT.  M  Siobal  BS  RRT.  RW  Kracmcr  CRTI .  J  Tang  MIJ 
Respiratory  Care  Services.  Dcpanmeni  of  Ancslhcsia,  San  Francisco  General  Hos- 
pital. I'niversiiy  of  California  San  Francis^ro. 

BuckKround:  ATC  augments  vcniilator  inspiratory  flow  rate  V|  to  achieve  the 
proximal  airway  pressure  target  at  the  distal  lip  of  the  endotracheal  tube  (ETT). 
thus  counterbalancing  the  imposed  WOB  ol  Ihc  artificial  airway.  ATC  can  be  set  lo 
compensate  for  a  variable  percentage  of  tube  resistance.  We  investigated  the 
effects  of  .3  levels  of  ATC  on  WOB  a.s  ETT  size  was  vancd  Melhods:  A  standard 
WOB  lung  model  was  constnicted  using  a  Michigan  Instruments  TTL  set  at  a  com- 
pliance of  27  mUcm  HiO;  powered  by  a  Veolar  ventilator  set  to  create  a  Vj 
demand  of  5(K)  inL  at  a  respiratory  rale  of  24  and  a  peak  V|  demand  of  50  L/m.  The 
Drager  E-2  treatment  ventilator  was  set  at  CPAP  of  5  cm  H:0  and  a  flow  Inggcr  of 
5  L/min  We  measured  WOB  performed  by  the  Drager  £-2  ventilator  ( WOBv)  and 
WOB  performed  by  the  dnvc  ventilator  to  displace  the  "■patient"  companmcni 
I  WOBc).  WOBc  approximated  the  total  imposed  WOB  lETT  +  circuit). 
Experiments  were  conducted  with  ATC  turned  off  and  at  an  ATC  of  100%.  75% 
and  509f  compensation  set  to  the  corresponding  ET  size  used  in  the  model  (8.0  and 
6.0  mm  ID  I  Measurements  were  made  with  a  BICORE  CP-UX)  monitor  and  10 
breaths  were  used  for  analysis.  Data  was  analyzed  using  repeated-measures  analy- 
sis of  variance  (AiNOVA)  and  Tukey-Kramer  tests  Alpha  wxs  set  at  0.05.  Results: 
At  all  levels  of  ATC.  WOBc  was  signiHcantly  reduced  compared  lo  CPAP  without 
ATC.  The  ability  to  reduce  WOB  diminished  as  the  ATC  level  wxs  lowered  lo 
50*.  Also.  ATC  100%  was  not  as  effective  in  reducing  WOBc  as  ETT  sizx 
decreased  (45"^  vs.  26'J  at  8.0  and  6.0  ETT  size  respectively).  All  comparisons 
were  statistically  significant. 


ETT  8.0 

ATC  OFF 

ATC  1009} 
ATC  li^c 
ATC  50Tf 


WOBc  (J/L) 
0.69  ±.01 
0.38 +  .02 
0.42  ±  .02 
0.49±.0l 


WOBv  (J/L) 
0.23  ±  .003 
0.99  ±  .03 
0.73  ±  .01 
053  ±.01 


V,(Um) 
68  ±  I 
91±2 
82±1 

77  ±  I 


VT(mL) 
563  ±5 
572  ±6 
569  ±3 

575  ±5 


ETT  6.0 


ATC  OFF  1.45  ±.02  0.28  ±  .004  54  ±0.7  552  ±4 

ATC  lOO*;}  l.07±.01  I.06±.01  M±0.7  589  ±  3 

.ATC  75%  1. 18  ±02  0.83  ±004  61  ±  .07  580  ±0 

ATC  50% 1.28  ±01 0.61  ±005  58  ±  .04  570  ±0 


Conclusion:  ATC  reduced  total  imposed  WOB  by  increasing  peak  delivery  above 
flow  demand  and  probably  should  be  used  at  HXJ'J  compensation.  However. 
ATC's  effecii\eness  appears  to  be  diminished  by  Ihe  presence  of 
a  small  ETT  size. 
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NEW  METHOD  OF  FAST-TRACK  V\T;ANING  OF  POST-OPEN  HEART 
PATIENT  ISLNG  THE SECVIENS SER\ O 300A  IN  PRVC  WITH 
AITOMODE.  -Mark  Rose.  RRT.  .Mike Trevino.  RRT.  Sharon Trongaard.  RRT. Gary 
Weinsieui.  MD.  Piesbytenan  Hospital  of  Dallas. 

Innoduclion.  Pressure  Regulated  Volume  Control  (PRVC)  in  conjunction  with 

Aulomode  is  a  veniilaliun  application  available  on  Ihe  Servo  3(X)a.  PRVC  is  a  time 
cycled,  pressure  Imiiied.  mntrnl  nn)dc  that  will  dclner  a  preset  target  volume  by  auto- 
matically varying  the  inspiratory  pressure  conirul  le\cl  according  lo  the  mechanical  prop- 
ertie.s  of  the  lung/thorax.  Aulomode  is  an  adjunct  to  PRVC  that  allows  the  ventilator  to 
switch  back  and  forth  between  a  machine  established  rate  and  a  patient  established  spon- 
taneous rale  (Support).  The  application  of  this  ventilator  strategy  may  be  beneficial  in 
effectively  and  efficiently  liheraiing  palienLs  from  Ihe  venulator.  The  follow  ing  case 
ummary  highlights  the  benefits  of  this  application  in  a  postoperative  cardiac  surgery 
patient.  Ca.se  Summary.  After  having  a  Ross  procedure  in  the  usual  fashion  under  stan- 
dard general  anesthesia,  a  55-year-old  male  with  a  history  of  aortic  insufficiency  and 
stenosis  was  placed  on  the  Servo  3(X)a  in  die  PRVC  mode  with  the  .Automixie  on.  Venti- 
lator settings  were  as  follows:  1:10.  Vt:900cc.  Fi02:  70.  PEEPScwp  Our  extuhauon  cri- 
teria were:  spontaneous  RR  <  25bpm.  sponmneous  Vt  >.300cc.  Fi02  <.50.  PEEP  <6cwp. 
Pressure  Support  <  1 3cwp.  and  En"C02  within  15  mm  Hg  of  baseline.  An  miual  ABG 
was  drawn  after  20  minutes  and  correlated  w  iih  the  ETC02  and  Sa02  monitors.  Appro- 
priate changes  were  made  at  dus  time,  adjusting  rate  and  Fi02  to  achieve  normal  blood 
gas  parameters.  After  spontaneous  respirations  were  noted,  the  Automode/Support 
adjunct  was  ubiized.  The  patient's  lung  mechanics  were*  evaluated  and  hemodynamic 
stability  was  vcnfied  with  Ihe  RN.  The  FVC  was  >  lOml/kg  of  IBW  and  MIP  was 
>  -20cwp.  The  set  Vt  was  reset  to  .300cc.  After  30  minutes,  an  .ABG  was  drawn  and 
found  lo  be  acceptable  The  patient  was  then  exiubatc-d  widiout  difficulty  Results.  .A 
November  1998  publication  from  die  Cardiology  Roundtable  presentc-d  a  FACT  BRIEF 
titled  "National  Benchmark  Infomiauon  Rcc.irding  Post-Open  Heart  Ventilation  Wean- 
ing". The  identified  benchmark  was  6.N  houiN  w  itll  outlier,  defined  as  senulator  time 
greater  Uian  12  hours  for  comparable  hospitals  to  our  own.  Our  facility  benchmark,  based 
on  587  cases  in  fiscal  year  2000,  reflected  a  mean  of  8.4.  a  median  of  7,  and  a  mode  of  5 
hours  respectively.  As  the  table  below  reflects,  this  patient  was  well  below  boOi  bench- 
mark targets. 


Total  time  on  pump  in  the  OR 


Total  linK'  on  ventilator 


3  houni 


Average  Weaning  Time 


45  minutes 


In  conclusion,  and  for  this  patient,  PRVC  in  conjunction  with  .Automode  was  an 
effective  tool,  capable  of  utilizing  less  therapist  tinw  while  still  elTcctiv  cly  and  quickly 
liberating  patients  I'nmi  die  ventilator.  Further,  more  controllc-d  studies  are-  warranted  lo 
evaluate  the  long-temi  effectiveness  of  this  prvimising  apprxiach  to  weaning  venulated 
post -operative  open-heart  patients. 
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Lab  Fvaluation  Of  Pulmonetic  Sy.lems  LTV  Ventilator  With  The  Datex- 
Ohmcda  INOveDt.  klmiiswt.aia'. '  ™g  Pcdcr^n  RCTI,  1  .mothy  Moms  MD.  UC Sn 
Med.c-1  Center  S«ii  Uiego  CA.  B.cU»rouiid:  Al  our  imliwlion  wc  u«  .nhalcd  n.mc  oxide  (INO) 
^trh^lu.,d  pulmonary  h>pc.e„.,o„.  Mo.  of  ,h.epa,icnjs  a.  o„  mcchan^^ 
When  a  mechanically  vcnlilaled  pauenl  requiie-s  transponation  wilhin  the  medical  center  they  are 
^"nt ly  placed  on  the  UV  (Pulmonetic  Systems.  Colton  CA)  potlablc  vcntda.or.  Ilie  purpose 
o^hi,  «ud^  is  to  determine  the  effects  of  using  the  [NOvent  ,D.tex-< )  imcda  Madison  Wl ,  in 
conjunction  with  the  1  TV.  We  test.-d  for  differences  in  set  vs.  indicated  vo  rnnes,  and  elec    on 
triMci  se,f;itivity  Methods:  Tidal  volume  accurac-y  was  mvestigatcd  by  placing  a  pneumolach 
mTJ^^ll  vl  rrack)  between  the  patient  ••V  and  a  2  chamber  ITl  (M  chigan  histrumentsl. 
2»p^  and  expired  volumes  we,,  rc.-orded  from  the  VenTrack  as  well  as  displayed  exP;  vo  urn^ 
from  the  I  rv  Volumes  from  both  sources  were  plotted  out  on  a  graph  for  comparison   I  nggenng 
wr.sse„ed  by  anaching  the  LTV  to  one  side  of  a  double  chamber  lung  with  a  Punlaj,  Btrnnett 
.40  dnving  the  other  chamber.  Patient  cffor,  was  simulated  by  a  ''^^^""'^'^Zfj^.m 
lifting  the  driven  side  Sensitivity  levels  of  2.4  and  51pm.  at  doses  of  0.5.1 5  J0,40,60  and  SOppm 
NO  Mid  without  the  movent  attached  were  tested.  The  How  was  measured  by  pUcmg  the 
Venlrack  How  sensor  m  the  expiratory  limb  of  the  circuit  and  identified  as  the  maxmtum  negUtve 
deflection  immediately  before  the  start  of  inspiration.  Resullai  Measured  voltmres  on  the 
VenTrack  and  LW  correlated  well  Utroughout  the  nmge  of  NO  doses  tested,  Voliunes  inc-reased 
p  "porfionate  to  me  NO  dose.  Measured  triggering  was  up  ,o  2  Ipm  above  the  sct^potnt  throughout 
Ute  range  of  variables  tested.  This  was  easily  compensated  for  by  adjustment  of  the  flow  trigger, 
LTV  Voliim«a 
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CokIihIom:  Our  preliminary  testing  found  the  LTV  ventilator  to  be  companTile  with  the 
movent.  OF-01-216 


New  Development  in 

Respiratory  Drugs,  Medications, 

and  Delivery  Devices 


NEW  CLASSROOM  VIDEO 


This  classroom  video  was  designetd  to  help 

identify  new  aerosolized  medications  for  the 

treatment  of  pulmonary  diseases,  their 

indications,  contraindications,  and  administration. 

Improvements,  as  well  as  advantages 

and  disadvantages,  to  these  commonly  used 

aerosolized  drugs  will  be  discussed. 

Featuring  Joseph  L.  Rau  ,  PhD,  RRT, 

and  Richard  D,  Branson,  BA,  RRT. 

72-min,  videotape. 

Item  ED98  $49  95  plus  $7,25  shipping  and  hancJIing 
($99  00  nonmembers  plus  $9  25  shipping  and  handling) 


Call  972-406-4663  to  place  your  order  or  mall  to: 

AARC,  ORDER  DEPT. 
11030  ABLES  LANE,  DALLAS,  TX  75229-4593 


AN  INVESTIGATION  TO  DETERMINE  THE  COMPATmiHTY  OF  THE 
HAMILTON  GALILEO  VENTILATOR  AND  THE  JET  BUNNELL  IN  A  NEONA- 
TAL LUNG  MODEL. 

Jim  Keenan  BS  RRT.  Troy  Lynch  RRT  Rcspirjiory  Carc  Service,  Pnmary  Children's 
Medical  Center.  Salt  Lake  City,  Utah. 
Intntduction  Our  facility  is  ni  the  process  ot  reevaluating  the  standard  of  care  ventilator  for 
our  k\cl  MI  NICLl.TTie  Bunnell  Jet  ventilator  is  often  used  in  tandem  with  our  current  stan- 
diird  ventilator  for  patients  meeting  jet  ventilation  crilcna.  The  rccvaluation  prtxress  must 
insure  that  whatever  ventilator  standard  is  chosen,  that  it  is  compatible  with  the  Jet  Bunnell 
Hatiulton  Medical  Inc.  has  recently  come  out  with  neonatal  software  upgrades  for  their 
Galileo  ventilator.  The  package  includes  time-cycled  pressure-liiniled  modes  with  a  neonatal 
flow  sensor.  Since  this  ventilator  is  one  of  many  that  is  being  considered  we  decided  to  do  a 
bench  test  to  determine  its  c(»nipalibility  with  the  Jet  Bunnell  since  it  had  not  been  previously 
reported  in  the  literature.  Methods:  Testing  consisted  of  ventilating  an  IngMar  Medical 
Neonatal  test  lung  using  the  Galileo  and  the  Jet  in  tandem  under  two  lest  conditions.  Each 
test  condition  was  performed  using  a  triple  lumen  .VO  and  -1.0  ETT.  In  test  condition  one.  PIP 
was  varied  on  ttie  Galileo  from  5  to  .^.'^  cmH20  in  .S  emH20  increments.  The  jet  PIP  was 
operated  at  !>  cmH20  higher  than  the  Galileo  and  also  increased  in  5  cmH20  inca-mcnts, 
along  with  the  Galileo,  to  4()  cmH20,  All  other  ventilator  settings  remained  the  same  These 
setting  were:  Galileo:  time  cycled  -  pnsssure  limited  S!MV,  rate:  5.  Peep;  5.  inspiratorv  time: 
0.4  sec.  flow:  6  Lpm.  trigger  1.5  Lpm.  Jet:  rate  420  with  an  on-time  of  0,02  sec.  In  test  con- 
dition two  the  Jet  rate  was  varied  at  rates  of  ?(K).  420,  and  500.  All  other  ventilator  settings 
remained  the  same.  These  sening  were:  Galileo:  lime  cycled  -  pn^ssure  limited  SIMV.  PIP: 
20  cmH20.  rate:  5.  Peep;  5.  inspiratory  time:  0.4  sec,  flow:  6  Lpm,  trigger  1 ,5  Lpm.  Jet: 
PIP:  25  cm  H20  with  an  on-time  of  0.02  sec.  Data  was  gathered  for  approximately  5  min. 
for  each  variable  test  condition.  All  measured  and  monitored  Galileo  data  was  captured 
using  the  Galileo  Data  Logger  software  package.  Results:  Both  ventilators  operated 
efficiently  under  these  test  conditions.  All  measured  and  monitored  data  from  the  Galileo 
were  consistent,  reproducible,  and  within  acceptable  limiLs.  Upon  initial  investigation  under 
test  condition  one.  it  was  discovered  that  the  PIP  of  the  Galileo  must  always  be  al  least  one 
cmH20  below  the  PIP  of  the  Jet.  If  not.  the  Galileo  would  report  a  sensor  malfunction.  Dur- 
ing the  alarm  condition  the  Galileo  continued  to  function  appropriately.  This  may  be  of  con- 
cern, as  some  clinicians  prefer  to  ventilate  with  conventional  PIP"s  the  same  or  higher  than 
the  jet.  Discussion:  When  new  neonatal  ventilator  technology  becomes  a\  ailable  it  is 
important  to  consider  all  aspects  of  its  operation.  Those  facilities  that  promote  the  use  of 
Bunnell  Jet  ventilation  must  consider  if  the  two  devices  are  compatible  In  addition,  many 
NICU's  are  recognizing  the  benefit  of  flow  sensor  monitonng  technology  The  sensor  and 
often  lis  location  create  more  difficulties  when  the  jei  us  used.  Conclusion:  We  feel  that  it  is 
sale  to  use  the  Hamilton  Galileo  in  tandem  w  ith  the  Bunnell  jet  as  long  as  it  is  clinically 
acceptable  to  use  jel  PIP's  greater  than  the  Galileo.  OF-01  -231 


THE  PULMONETICS  LTV  800  VENTILATOR  SUPPORTS  AN  OPEN 
BREATHING  CIRCUIT  FOR  PORTABLE  MOUTHPIECE  VENTILATION  IN 
NEUROMUSCULAR  PATIENTS 

Louie  Boitano  MS.  RRT.  Yoshihiro  Olaki  MD.  Joshua  Bendin  MD.  Departments  of 
Respirator^'  Care,  and  Pulmonary  and  Critical  Care  Medicine.  University  of 
Washington  Medical  Center,  Seattle,  WA. 

Volume  driven  mouthpiece  ventilation  has  been  shown  to  provide  both 
adequate  venlilalt>ry  support  and  an  improved  quality  of  life  when  compared  to 
ventilation  by  tracheostomy  in  neuromuscular  patients  with  chronic  respiratory 
failure.  To  date,  mouthpiece  ventilation  has  been  supported  by  piston  actuated 
volume  ventilator  systems.  These  ventilators  are  hea\y  and  require  significant 
space,  making  their  instillation  on  power  wheelchairs  for  poriable  venlilalorv  sup- 
port both  costly  and  time  consuming.  Patients  using  these  systems  are  often  lim- 
ited in  their  ability  to  move  w  iihin  their  home  environment  because  of  the 
increased  length  of  the  w  heelchair  ventilator  system.    We  tested  a  new  miKlel  800 
of  the  LTV  series  ventilators  by  Pulmonetics  Inc..  Colton,  CA.  TTie  compact, 
portable  LTV  800  ventilator  was  re-engineered  to  support  assist  breath  triggering 
in  the  assist/control  mode  by  negative  pressure  whereas  the  pre\  lous  models  have 
been  fiow  triggered.  The  LTV  800  was  tested  using  an  open  breathing  circuit  sys- 
tem consisfing  of  an  Airiife  volume  ventilator  circuit.  (Allegance  Healthcare 
Corp.),  combined  with  a  1 5mm  angled  mouthpiece.  (Respironics  Inc.).  The  venti- 
lator was  tested  in  the  assist/control  mode  at  variable  tidal  volumes,  breath  rates 
and  inspiratory  flow  rales.    The  low  pressure  alarm  was  set  at  0  centimeters  of 
water  pressure.  The  ventilator  produced  accurate  breath  volumes  on  a  test  lung 
from  500  to  150fJ  cc's.  Low  inspiratory  How  rates  did  not  trigger  the  low  pressure 
alarm  and  the  control  breath  rate  could  be  set  as  low  as  one  breath  per  minute 
w  ithout  ventilator  alarming  by  adjusting  the  apnea  duration  to  60  seconds.  Nega- 
tive pressure  Inggenng  w as  set  as  low  as  - 1  centimeter  of  water  pressure  w  iihout 
causing  autocycling  machine  breaths.  TTie  LTV  800  model  ventilator  supported 
an  open  breathing  circuit  for  mouthpiece  ventilation  under  a  variable  range  of 
breath  volumes  and  inspiratory  flow  rates  w  iihout  low  pressure  alarming.  The 
LTV  800  ventilator  can  provide  a  significant  gam  in  the  support  of  portable  open 
circuit  mouthpiece  ventilation  for  neuromuscular  patients  w  iih  respiratorv^  failure. 
The  LTV  800  ventilator  is  significantly  more  compact  and  lighter  weight  than  cur- 
rently used  portable  volume  ventilators.  It  nia\  provide  a  lower  cost  and  faster 
inslillalion  for  power  wheelchairs  as  well  as  the  potential  for  significantly  greater 
chair  maneuverability  with  a  more  compact  wheelchair  ventilator  system. 
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UNFORESEEN  COMPUCATION  OF  NASOTRACHEAL  SUCTIONING, 
A  CASE  STUDY 

Chrislopher  M.  Cella,  RRT.  AduJt  Qinical  Specialist,  Joshua  O.  Benditt.  MD, 
University  of  Washington  Medical  Center,  Seattle,  Washington 

Case  Sumraaiy:    A  79  year  old  male,  five  days  status  post  coronary  artery  bypass 
grafts  limes  4  was  an  inpatient  in  our  adult  intensive  care  unit.  The  patient  was 
receiving  SO  oxygen  via  cool  aerosol  facemask.  postural  drainage  and  percussion 
every  4  hours,  and  nasotracheal  suctioning  every  4  hours  and  PRN  as  necessary. 
The  patient  had  an  ineffective  spontaneous  cough,  and  was  unable  to  clear  or  expec- 
torate secretions  on  his  own.  Chest  x-ray  revealed  diffuse  bilateral  infiltrates. 

Because  the  patient  required  .suctioning  on  a  regular  basis,  a  t8  Roush  nasal  airway 
was  maintained  to  help  prevent  nasal  irritation  and  bleeding.  Following  a  treat- 
ment of  postural  drainage  and  peicussion,  on  auscultation  the  patient  had  coarse 
bilateral  nDnchi  throughout  his  chest,  he  had  a  weak  loose  nonproductive  spon- 
taneous cough-  It  was  deemed  necessary  to  suction  the  patienL  With  the  assis- 
tance of  his  RN.  the  patient  was  preoxygenated  with  1.0  oxygen  prior  to  the  pro- 
cedure. Using  sterile  technique,  a  14  french  Allegiance  suction  catheter  was 
lubricated  with  KY  jelly,  prior  to  insertion  into  the  nasal  airway.  The  catheter 
was  advanced  into  his  oropharynx,  and  vacuum  applied.  Approximately  IS  ml. 
of  tenacious  beige  secretions  were  aspirated.  After  30  seconds,  the  catheter  was 
advanced  during  inspiration  in  attempts  to  remove  secretions  from  his  trachea. 
Vacuum  was  applied,  but  no  secretioiis  woe  aspirated.  The  catheter  was  advan- 
ced and  retracted  several  times  in  effort  to  enter  the  trachea  Vacuum  was  ap- 
plied and  again  no  secretions  were  aspirated.  At  this  time  catheter  was  withdrawn 
from  the  airway.  As  it  was  retracted,  the  nasal  airway  became  dislodged  and  was 
removed  from  his  nare  simultaneously.  Much  to  our  surprise,  the  end  of  the 
catheter  had  been  tied  into  a  knot!  We  suspect  that  the  patient  used  his  tongue  to 
twist  the  catheter  into  this  conTiguratioa 

Discussion:  Hazards  and  complications  cf  NT  suctioning  from  the  AARC  Clinical 
Piacnce  guidelines  include  laceration  of  nasal  turbinates,  perforation  of  the  phar- 
ynx, nasal  irritation/bleeding,  tracheids,  and  mucosal  hemorrhage.  In  this  unusual 
case  it  was  most  likely  beneficial  that  the  nasal  airway  was  in  place,  as  it  cleared 
the  way  as  the  knotted  end  of  the  catheter  was  removed  from  his  airway.  Clinicians 
need  to  be  aware  of  this  potential  complication  when  peiforming  this  procedure. 
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COMPARISON  OF  CLOSED-SYSTEM  ENDOTRACHEAL  TUBE 
SUCTION  TECHNIQUE  TO  OPEN  SUCTIONING  IN 
SURFACTANT  DEFICIENT  NEWBORN  PIGLETS. 

Pat  Mevers  RRT,  C  Wnrwa  RCP.  M  Mammcl  MD.  Infant  Pulmonary 
Research  Center.  Children's  Hospital,  St.  Paul.MN 
Introduction:  We  compared  hemodvmanics,  arterial  blood  gases  and 
change  In  FRC  (Respitrace'",  Ardslcy,  NY)  while  using  a  closed-sys- 
tem suction  adaptor  iNeo-Link'",  Corpak  Medsystems.  Wheeling. Ill 
to  open  endotracheal  tube  suctioning  in  12  Newborn  piglets  with 
saline  lavage  induced  lung  injury.  We  hypothesized  that  open  suction- 
ing (OS  1  would  produce  greater  hemodynamic  and  blood  gas  change 
than  closed  suctioning  (CS).  Methods:  A  crossover  design  was  used; 
6  animals  received  OS  then  CS,  6  CS  then  OS.  With  each  treatment, 
suction  catheters  were  inserted  to  5  mm  beyond  the  tip  of  the  endotra- 
cheal tube,  and  suction  pressure  (-100  mm  Hg)  was  applied  for  10  sec- 
onds. Data  were  collected  before  and  at  1,3.  10.  15  minutes  following 
the  procedure.  Arterial  blood  ga.ses  were  continuously  monitored 
(Paratrend  7,  Dianielrics  Medical,  St.  Paul,  MNi.  Data  were  analyzed 
using  ANOVA  and  techniques  for  crossover  design. 
Results: 
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Conclusions:  We  saw  no  hemodynamic  differences  of  the  means 
between  OS  and  CS  techniques.  However,  percent  change  from  abso- 
lute value  at  1  minute  was  significant  for  HR  and  BP,  p<0.01.  OS  vs 
CS.  At  1  minute  after  OS,  pH  was  significantly  lower  with  higher 
pC02,  while  p02  and  a/A  were  lower  and  OI  was  higher  than  corre- 
sponding values  obtained  during  CS.  Change  in  lung  volume  was  sig- 
nificant OS  vs  CS.  These  data  suggest  CS  techniques  may  provide 
better  physiologic  stability  during  and  after  endotracheal  suctioning. 
Neo-Link'^^'  and  partial  funding  provided  by  Corpak  Medsystems. 
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EFFECT  OF  EXTENDING  CLOSED  SYSTEM  SUCTION  CATHETER  INTERVAL  ON 

VENTn^ATOR  ASSOCIATED  PNEUMONIA  RATES 

Virginia  DcFilippt'.  MS.  RRT.  Jeffrey  Topal.  MD.  Lynn  Tanoue.  MD. 

Patncia  Reagan -Cinncione.  Ph.D.,  Yale-New  Haven  Hospital.  New  Haven.  Connecticut 

BACKGROUND:  Closed  system  suction  catheters  (CSSC)  arc  changed  at  24  hour 
intervals  by  manufacturer  necommendalion.  Several  snjdies  have  examined  extending  CSSC 
changes  from  24  houn^  to  7  da)--  using  \'ent]laior  Associated  Pneumonia  Rate  i  VAPR)  as  an  out- 
come measure  for  practice  change,  with  no  statisucally  significant  change  in  VAPR  noted.  We 
evalu^ed  the  effect  on  VAPR  of  changing  CSSC  from  every  24  hour^  to  7-day  mtervals  with  the 
ventilator  circuit  change  at  our  insumtion.  Additionally,  we  evaluated  the  number  of  CSSC  fail- 
ures during  the  first  2  months  of  the  stud\    METHOD:  The  study  was  conducted  in  the  Medical 
Intensive  Care  Unit  ( M ICU )   Respiratory  Care  and  MICU  staff  were  informed  of  the  study   For 
a  six-month  period,  mechanically  ventilated  patients  had  CSSCs  changed  on  a  7-day  interval 
when  the  ventilator  circuit  was  changed  rather  than  a  daily  change   VAPR  was  used  as  an  out- 
come measure.  Historical  data  on  VAPR  from  the  6  mondis  prior  to  the  practice  change  were 
used  as  a  comparative  baseline,  A  CSSC  could  be  changed  at  less  than  7  days  depending  on  the 
integrity  of  the  unit  as  assessed  by  the  respiratory  care  practitioner.  All  CSSCs  requurng  change- 
out  before  7  da>  s  due  to  integrity  or  other  issues  were  tracked.  Respiratory  Care  staff  were 
instructed  to  record  any  CSSC  failures  during  the  first  2  months  of  the  study.  Staff  recorded  the 
reason  for  the  failure  and  the  number  of  days  the  CSSC  was  used.  A  CSSC  failure  was  defined 
as  any  situation  in  which  the  respirator,'  therapist  deemed  the  iniegnly  of  the  CSSC  to  be  unsatis- 
factory. During  the  stud),  there  were  169  ventilated  patients  with  1,342  ventilator  days  and 
25.745  ventilator  hours.  Average  venulator  length  of  stay  was  6,35  days.  Epidemiology  and 
Infection  Control  staff  monitored  VAPRs.  VAPR  data  was  collected  in  compliance  with 
National  Nosocomial  Infection  Surveillance  (NNIS)  criteria.  One  way  Analysis  of  Variance 
( ANOVA)  was  performed  for  statistical  analysis. 
RESLXTS:  Daily  vs.  7  Day  CCCS  Changes: 


Daily 

7.Day 

Mean  Ventilator  Days 

253.3 

223.7 

p  =  ,33 

Mean  VAPR 

13.7 

3,6 

p  =  ,04 

CSSC  Failure  Data: 

Vcntilalor  Da\s 

407 

Venlilak'U  Patients 

69 

Calhclcn,  L\cd 

113 

CalhetLT  FailuR-s 

8 

Avg  »  of  da\s  use  bcftia-  catheter  failure 

4,5 

'i  Catheter  failures  lo  catheters  used 

7,07<?r 

CONCLUSION:  There  was  a  significant  reduction  in  VAPR  with  CSSC  changes  every  seven 
days  versus  daily  changes.  The  seven-day  catheter  failure  rate  was  7.07'*.  Since  the  sample  size 


was  small  a  further  confirmauon  of  these  findings  is  recommended. 
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A  BENCH  EVALUATION  OF  ALVEOLAR  PRESSURE  CHANGES 
DURING  ENDOTRACHEAL  SUCTION.  Steve  Y  Wnng.  MD.  Guilherme  Schet- 
tmo.  MD.  Robert  Kacmarek  PhD  RRT  FAARC.  Dean  Hess  PhD  RRT  FAARC 
Massachusetts  General  Hospital  and  Harvard  Medical  School,  Boston  MA, 

Closed  suction  may  avoid  alveolar  derecruitment  ( Intensive  Care  Med  200 1 ; 
27:648).  However,  one  study  reported  negative  airway  pressures  using  this  procedure 
(.Acta  AnaesthesiolScand2001;45: 167),  which  we  reasoned  may  result  from  inade- 
quate ventilator  flow  to  replenish  that  withdrawn  by  the  suction  catheter.  We  studied 
the  relationship  between  alveolar  pressure  and  ventilator  mtxies  during  open  and 
closed  suctioning.  Method:  A  Michigan  Instruments  TTL  simulated  a  resistance  of  5 
cm  HiO/L/s  and  compliance  of  40  niL/cm  H^O  (C40/R5).  or  a  resistance  of  20  cm 
H2O/L/S  and  compliance  of  80  mlVcm  H:0  {C80/R:0).  An  8  mm  endotracheal  tube 
size  was  used.  A  Puritan-Bennett  7200  ventilator  was  used  with  volume  control  at  a 
flow  of  30  L/min  ( VCV  30),  volume  control  at  60  L/min  ( VCV  60).  or  pressure  con- 
trol (PCV).  A  Vy  of  500  mL  and  rate  of  15/min  were  used  (liE  ratio  1:3  for  PCV). 
Trigger  sensitivity  was -I  cm  H20or  flow  tnggerof  3  L/min(base  flow  10  L/min  or 
20  L/min).  PEEP  of  5  and  10  cm  H:0  were  used.  ExpenmenLs  were  performed  with 
a  14  French  catheter  ( Ballard  Trach  Care),  which  was  advanced  to  the  distal  end  of 
the  endotracheal  tube.  Suction  pressure  of  1 20  mm  Hg  or  1 80  mm  Hg  was  applied 
for  10  s.  Pressure  was  recorded  from  the  entrance  to  the  bellows  (Venlrak).  The 
experiment  was  also  performed  with  the  ventilator  Y-piece  disconnected  from  the 
inline  suction  catheter  to  simulate  open  suctioning.  Pressure  drop  below  PEEP  w  as 
measured  post-hoc  from  the  pressure  waveform.  Results:  Dunng  closed  suction,  the 
pressure  drop  below  the  set  PEEP  in  the  bellow  s  u  as  not  affected  significantly  by 
PEEPlevel(P=0.32).  trigger  method  (P=0.5 1),  or  suction  pressure  (P=0. 31).  Pressure 
drop  was  significanfly  affected  by  resistance/compliance  setting  (P<0.001 )  and  flow 
setting  (P<0.001 )  as  shown  in  the  flgurc  below.  With  open  suction,  the  pressure  drop 
was  -8  cm  H^O.  Conclusions:  When  flow  from  the  \cntilaior  was  adequate  (PCV  or 
VCV  60).  alveolar  pressure  drop  below  PEEP  was  small  When  PEEP  is  used,  diis 
should  rarely  result  in  sub-atmospheric  pressure  in  the  lung.  When  open  suction  is 
used,  which  results  in  no  PEEP,  the  aheolar  pressure  drop  is  always  sub-ambient. 
These  data  suggest  ttiai  closed  suction  ma\  useful  as  a  technique  to  avoid  alveolar 
derecruitment  dunng  the  suction  procedure. 
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Saturday,  December  .  12:30-2:25  pm  (Room  207) 


Use  ol  Ck»cil  vs  Oix*n  I  riitK-a]  Sutium  Ciilvicrs  Suncy  nl  IVr  PnnUtx* 

MiUK^lotsdliiKKI.  RcNpiraliiry  C\ia-  Services. 

Sun  HrajxisL»> Ck-iktiI  Umpiul.  I  'C'SI-  IVpt  o\  AncNihcsia. 

Background:  I'tili/Jlitm  oi  tkivcil  tnnlKMJ  sik:tion  talhcler.  ((TSCus  LurrcnlK  cixnnton  prj*;- 
Ucx-  tv iJcixx  »)i  pti> M<»k>i;ic  hcncfil.  rwliKx-d  n\k  i>t  in(LVi»>n,  caM.-  iM  use,  and  nxlucctl  pcrvin- 
ncl  iirnc  supp^in  Ihi-.  irvnd  Hiyhcr  a>\LN  and  user  pcaepiUMi  of  inetTcetivc  Mxrction  triTKrta] 
present  hamers  lo  ihc  acceptan».r  ol  CTSC"  as  a  suuHLird  of  care.  Continued  use  of  t>pen  suction 
catheters  pronn>tes  the  prjLlice  of  veniilaiorciauil  niiuiipulation  and  increases  intcclion  nsk.  To 
esiiniaie  the  exleni  ot  use  and  pa-valence  of  praciitx-N  thai  niay  cixintcr  hencfiLs  of  CTSC,  a  user 
sur\e>  wasamducted- 

MeUiods:  A  survey  was  distributed  via  eniail  lo  a-spiralory  Ciuv  departnienLs  in  U)I  univcr.ity 
all'iliatcd  ^tnd  61  community  hospitals  in  North  Amenca.  A  total  of  Mi  responses  wea*  aveivcd. 
Results:  Use  of  CTSC  is  the  siaiuLuxl  of  practitx'  in  6K'  i  of  tlw  responding  fiicilities.  The  major- 
ity of  sites  (59**  )  change  callK'terN  al  <48htHir  intervals    I"he  inipaLion  ventilator  avsixiated 
prwumonia  was  reported  lo  be  reduced  or  unchanged  in  54't  of  the  responding  siics.  User  [xt- 
tx-ption  of  efTcetivenexs  was  favorable  in  84't  of  the  rcspi>ndenLs.  I'ser  practice  of  hypennfla- 
lion  by  discv^nneclion  fn>m  the  ventilator,  saline  lavage  lo  nK>bili7e  secretions,  and  reverting  lo 
open  suction,  was  pn»niincnt  (57^.  lOO'v .  and  M'\  of  respondents  respectively). 


Freq-orCTSCu-* 

All  Palicnl-s 

Scleclcd  I'alicnls 
II 

Not  Used 
1 

Freq.  of  catheter  change 

Q;4hn. 
Ih 

Q48hn, 
6 

>Q7days 
9 

PRN 
6 

Impact  on  \'cntilator 
Associated  Pneumonia 

Reduced 

8 

Unchanged 

Increased 
0 

Undeteraiincd 
17 

Perception  of 
effectiveness 

Al\^'ay.s 

Effective 

14 

Often 
Effective 

17 

Sometimes 

Effccuve 

4 

Never 
Effective 

Hy  pcrinflation  with 
CTSC 

Always 
4 

Often 
5 

PRN 

25 

Never 
3 

Hyperinflation  method 

Mech. 
Vent. 
12 

Manual 

Venl. 

3 

Both 
16 

Saline  lavage  during 
suction 

Always 

7 

Often 

S 

PRN 

'^2 

Never 
0 

Use  of  open  suction 

Often 
4 

PRN 

21 

NeveiyRarely 
12 

Coocluaon:  The  results  indicate  that  despite  a  high  perception  of  effectiveness  in  removal  of 
airway  secretions,  practices  thai  result  in  ventilator  circuit  niiinipubiion  .ind  p^Mcniial  infcciion 
risks  are  common  Mtxlifications  in  catheter  design  and  user  technique  aa-  area.s  ot  a-rmcmeni 
that  may  reduce  these  practices.  Further  evaluation  of  the  impact  of  the  huimdilication  nietliixj. 
hyperinflation  technique,  use  of  saline  lavage,  and  catheter  maintenance  practices 
may  also  be  helpful  in  optimizing  use  of  the  device.  Ur-U  i- loo 


suction       « of 
order  suction 

episodes 


«  and  fUj  of 
episodes  resutting  in 
weaning 


I  Ml-  \ss(«  iMioN  Ml  iwi  I  N  ^\s(n•ll\k>^(.^  \i  si  (tion  and 
<)\V(,i  N  Ki  (;i  iKi  \ii  M  IN  HKoNi  nioi  iiisr\ni.Nrs.iitmi 

Zcmlicka  DunnKkllJS.  Juhc  Hallard.  KK  I.  HS.  (Jualil)  Care  Avscssfucnl  Team 
(QCAT)  members;  John  Salyer.  RRT,  MBA.  hAARC  Respiratory  Care  Scr\icc. 
Primary  Children's  Medical  Center.  SchiMiI  of  Medicine.  University  of  Utah 
Introduction:  We  have  long  believed  that  nasopharyngeal  (NP)  suctioning  o(  the 
hypi>phar>  n.\  with  a  catheter  is  an  important  pad  of  the  care  of  pcdiainc  bronchioli- 
tis patients.  Indeed  this  has  been  our  standard  of  care  since  1997.  However,  many 
others  use  bulb  suction  or  similar  non-invasive  techniques.  We  sought  lo  determine 
if  we  could  quantily  the  effect  of  NP  suctioning  on  the  ability  lo  wean  these 
patients.  Our  QCAT  members  regularly  assess  patients  with  bronchiolitis.  Our  stan- 
dard of  care  during  assessments  includes  initially  weaning  oxygen  of  patients  if 
possible  based  on  pulse  oximctr> ,  Patients  are  then  suctioned  if  necessary  and 
weaned  if  possible.  Methods:  Data  were  gathered  using  retrospective  chart  review 
for  the  peritxl  from  Oct  2(XX)  to  Apr  2fX)l .  Inclusion  crilcria  were  I  Kliagnosis  of 

bronchiolitis,  2)  <  24  months  of  age. 
Suctlonlno  eprtodet  resuHlna  In  o,  weaning      3)  non-ICU  admission.  4)  documen- 
tation of  floor  suctioning  while 
receiving  oxygen.  Data  included 
whether  suctioning  episodes  were  the 
1**.  2"*^  or  3"*  since  being  admitted  to 
the  floor  for  each  patient,  and 
whether  or  not  suctioning  resulted  in 
weaning  of  the  oxygen.  Our  standard 
of  care  is  lo  wean  patients  at  pulse 
oximetry  levels  >  88^  Results:  42 1 
patients  met  the  inclusion  criteria,  of 
which  there  were  a  total  of  1.141  1st,  2nd  or  3rd  suctioning  inlervcnlions.  During 
the  study  pcritnl  we  had  no  formal  or  informal  reports  of  suctioning  related 
morbidities.  Discussion:  It  is  clear  that  even  after  traditional  weaning  by  pulse 
oximeter,  that  NP  suctioning  in  about  1  /4  of  these  patients  results  in  further  wean- 
ing, even  during  subsequent  suctioning  events.  NP  suctioning  clearly  has  a  positive 
effect  on  the  need  for  oxygen.  Some  consider  NP  suctioning  controversial  in  this 
population.  We  have  been  told  it  is  "loo  traumatic",  and  '"noi  effective".  Our  find- 
ings suggest  that  it  is  effective,  and  our  experience  indicates  thai  it  is  safe.  We  rec- 
ommend the  use  of  NP  suctioning  in  the  care  of  bronchiolitis  patients. 
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INADVERTENT  EXTIBATION  RATES  IN  A  TERTIARY  CARE 
MEDICAL  CENTER.  Michael  H.  Terry  RCP  RRT.  Thomas  P.  Malinowski 
RCP  RRT.  Luma  I  jnda  L  nivei^ity  Medical  Center  and  Children's  Hospital. 
Loma  Einda,  California,  92354 

Purpose:  Inadvertent  airway  exlubation  (IE)  is  a  hazard  for  intubated  patients 
requiring  mechanical  ventilation,  and  has  the  potential  for  increased  morbidity  or 
mortality.  We  sought  to  belter  understand  our  incidence  of  IE.  compare  our  rates  to 
the  rale  of  accidental  extubaiion  with  previously  published  studies,  and  understand 
the  consequence  of  IE  in  multiple  ICU  populations. 

Design:  Prospective  recording  by  bedside  RCP's  of  IE  in  seven  intensive  care  units 
for  six  (6)  years  (1994  -  2(XX)).  The  intensive  care  units  are  identified  as:  Neonatal 
Intensive  Care  (NICU).  Pediatric  Intensive  Care  (PICU).  Coronary  Care  (CCU). 
Adult  Cardiothoracic  Care  (CTICU).  Surgical  Intensive  Care  (SICU).  Medical 
Intensive  Care  (MICU),  and  a  Community  Hospital  Intensive  Care  (CMCICU  i. 
The  primary  outcome  measures  included  the  occurrence  of  IE  ( 10/94  -  12/20(X)). 
cause  of  IE  (7/96  -  1/2()(X)),  and  outcome  of  IE  (2/97  -  1/2000). 

Results:  lE's  are  indexed  lo  100  ventilator  davs: 


Intensive 
Care  I'nit 

Total 
number  of 
lEs 

Number  of 
\  entilator 
Days 

AvR.  IE  rate 
per  1(1(1  lent. 
Da\il.SDl 

Reintubation 

"ithin  24  hours  (%) 
2/1997-  1/2000 

NICU 

211 

30.760 

0.69(0.38) 

3l/.'ih(.ss';i 

PICU 

126 

19,329 

0.6.'>  (0.46) 

10/40  (25<;) 

CCU 

13 

3.140 

0.41  (0.39) 

1/3  (33^0 

cricu 

50 

4.147 

1.21  (1.9) 

5/8  (63%) 

SICU 

91 

13.226 

0.69(0.48) 

7/22(32%) 

MICU 

6S 

14.072 

0.48(0.42) 

10/25  (409t) 

CMCICU 

22 

3.432 

0.64(()..'i7) 

2/2(100%) 

Sedation  related  and  procedure  related  lE's  were  most  common  in  the  NICU  and 
PICU.  Motion  or  restraint  related  lE's  wcreobscned  in  all  ICU's. 

Discussion:  IE  is  an  event  that  occurs  in  all  intensive  care  units.  Our  dala  does  not 
demonstrate  a  higher  preponderance  of  IE  m  the  infant  and  child  pi^pulation. 
contrar>'  to  previously  published  reports.  The  overall  incidence  is  comparable  lo 
previously  published  dala.  We  arc  now  focusing  our  interest  on  unit  specific  causal 
and  outcome  trends. 
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THE  EFFECT  OF  NP  SUCTIONING  ON  S^TVIPTOM  SCORES  IN  BRONCHIOLITIS 
PATIENTS.  Glenna  McKinlev  RRT.  BS.  Julie  Ballard  RRT.  BS.  John  Salver  RRT.  MBA, 
FAARC   Quality  Care  As,sessmenl  Team.  Pnman  Children's  Medical  Center.  Salt  Lake  Citv. 
Utah.  Introduction:  We  believe  nasophar^Tigeal  suctioning  (NP)  with  a  catheter  down  to  the 
h>'pophary  n.\  plav  s  an  important  role  in  the  care  of  pediatric  pts  with  broiKhiolitis.  We  use  a 
previously  descnbed  s\niptom  score  (range  (.)-y)  we  call  the  bronchiolitis  score  (BS)  which 
improves  in  iiiosi  ol  thcM:  pis  after  sucljoning.  reducing  the  need  forbmnchodilaiors  '.  This 
study  was  designed  tu  describe  the  effect  of  NP  on  BS  m  these  pts.  Methods:  Data  were 


a  of  faronchioUlis  *core: 


collected  from  the  medical  record  from 
November  2(X)0  -  April  2001 .  Inclusion 
cntena  were  all  pis  with  a  diagnosis  of 
bronchiolitis,  age  <  24  months,  and  non- 
ICU.  We  included  pts  who  had 
documentabon  of  the  BS  before  and  after 
at  least  one  NT  intervention  within  iIk 
first  24  hrs  of  admission.  Data  were 
compiled  and  standard  dcscnplivc  statis- 
tics computed.  Pts  and  NP  interventions 
were  sorted  according  to  vkhether  there 
WON  improvement  worsening,  or  no 
change  in  the  BS  after  NP.  A  decrease  in 
the  BS  >  1  was  an  impfovemcnt  while 
an  increases  I  wasawor^ning  Results:  We  identified  581  pts  who  met  the  diagnostic  and 
age  cnteria.  of  whom  474  had  adequate  documentation.  There  were  1789  NP  inters  entions  in 
these  pts. 


RR 

Whec/ing 

Rctraaions 

0     <  30 

No  w  having,  gixxl  air 
exdungc 

None 

1     3M5 

Late  expiraitffv  wiih 

Mild  (I 

sicitiiiscopc  only 

place)* 

2    46-W) 

Ijilirv  expiratory  or 

Moderate  1 2 

inspiratory  phase  with 

pbcc.) 

slcihi>scopc  cwK 

3      >60 

Loud  whcc/cs  wiihom 

Seven:  (3  or 

slrtht>M;ope  Iff  no 

more  places! 

wbcczing  in  the 

pn-saiLf  ol  scv-avly 

diminished  cxdunfic 

*  indicates  the  number  ot  sites  of  rcnactions 


Ri-sulLs  of  suctioning 
data  in  tables  are  numbers  ( % ) 


Ri-sulLs  aniony  pLs  \*hi> 
shuvvt-d  impntveiiienl  only 


SiiLiioning 
Inicrvcnuons 


Patients 


Inipn)vemeni  1 080  ( 60)  385  {8 1 ) 

NoChange  bfAOl)  85(18) 
Worsened              45(3)  4(1) 

Total  1789(1001  474(100) 


M.ienitude  ot 
Impnnement 


Suctioning 
Interventions 


By  4-7  ptiints 

By  2-3  points 

By  1  point 

Total 


29(3) 
315(29) 
736(68) 
1080(100) 


Discussion:  8 1  'i^  of  patients  had  at  least  one  episode  of  NP  suctioning  resulting  in  an  improve- 
ment in  symptoms,  and  of  these  about  1/3  wen:  large  impmvcnKnts.  Wc  have  received  no  for- 
mal or  infomial  re-ports  of  adverse  events  associated  w  iih  NP  in  any  of  these  pts.  Our  experience 
is  that  properly  u-ained  staff  can  safely  perform  NP.  We  suggest  that  NP  is  an  imporlant  pan  of 
the  care  of  bnmchiolitis  pts.  We  speculate  that  impa>venKnis  in  NP  are  asMViaied  w  iih 
improved  oral  feeding,  and  thus  reduced  need  for  IV  fluids,  and  reduced  ncol  for  supplemental 
oxygen.  Wc  plan  to  study  this  hjither. 


1.  Respir  Care  (abstract).  20O0;45:10O9. 
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Clean,  compressed  air  is 
vital  in  respiratory  care. 

Compressors  for  respirators  emil  conlaminants  into  the  air  stream. 
Finite*,  a  leader  m  microglass  filter  technologies,  can  provide  clean 
compressed  air  for  respirators,  oxygen  concentrators,  breathing  air  and 
medical  air  systems.  Finite "s  sales  and  engineenng  team  can  provide  the 
technology  to  produce  a  tailor  made  filter  system,  element  or  housing 
assembly  for  your  specific  application. 


I  Custom  designed  OEM  coalesccrs 

I  Oil-removal  to  .008  ppm 

I  Oil-vapor  removal  to  trace  levels 


•  Solutions  for  NFPA  '99  Specifications 

•  Custom  designed  OEM  carbon  adsorbers 

•  Complete  assembly  components  available 
including  filter-;,  nibing,  fitting? 


FilTralion  and  Separation  Division 

500Glas(MeSi 

Oxfotd.  Ml  4037 


Circle  116  on  product  info  card 


Registered  Respiratory  Therapists  needed  to  join  an 

Inlernationol  Healthcare  team.  Benefits:  Tax-free 

salory,  end  of  contract  bonus,  RA  airfare,  paid 

vacations,  furnished  housing/utilities  &  more. 

Requires  2  years  current,  post  registered 
experience  in  200+  bed  hospital 

1-800-433-7791 
www.kGmaenterprises.com     ^ 
darlene@kamaenterprises.com 


Circle  107  on  product  info  card 


riu:  IM  KR  \(  HON  OF  NAS0PHARVM;KAL(NP)  Sl'CTION  AND 

\l  lir TKROI.  IN  THK  TREATMKN T  OF  HRONCHIOLITIS:  A  TWO  YEAR 

( OMI'VRISON 

Kini  Ikrini.-n  jiS  KKT.  Julie  Ballard  BS  RKT.  (^'ATTcatn  Mctnbcrs  and  Jtihn  Saiyer 
\lli  \  KK  I ,  Kcspiralorv  Care  Senices.  Pnniar>  Children's  Medical  Center,  Schtxil  of 
McdKine,  University  of  Utah.  Introduction:  Our  hospital  has  a  inulti-disciplinao' 
.isscssnient  team  that  specializes  in  the  care  »>!  ihc  bronchiolitis.  The  team  is  called  the 
Quality  Care  Assessment  Team  (QCAT)  and  has  7  specially  trained  RCP's.  They  daily 
assess  all  bronchiolitics  who  arc  ordered  on  respiratoi^  inlerventitins.  The  team 
mploys  a  standardized  prntiKoI  for  aerosoli/ed  albuterol.  NP  suctioning  with  a 
catheter  .iiid  j  s\mpit>m  based  respirait>r\  scnrinj:  s\sicni.  The  protocol  includes  an 
.ilbiileinl  truil  that  i.,iri  tx-  defined  as  baseline  s^mc.  NP  suctu>n.  re[ieat  score  l(M5 
inmutcs  pt)si  suclioning,  an  albuterol  trealment  (t\|  il  deemed  necessary  and  a  repeal 
score  10-15  minutes  post  treatment  completion.  The  score  is  based  on  respiratory  rale, 
breath  sounds,  and  retractions  with  each  of  these  being  scored  on  4  levels  (0-3).  Scores 
are  classified  as  0- 1  normal.  2-3  mild  distress.  4-6  moderate  distress,  and  7-9  severe  dis- 
ircss    Wc  s(>uj:hi  1(1  delciinme  if  intervention  with  NP  suctioning  reduced  the  need  for 
tunher  intencnlinn  with  albuterol  in  a  repeal  of  a  study  we  conducted  last  year  (Respir 
Care  2tKX);45:  IIXW).  Methods:  Data  on  interventions  and  scores  were  extracted  from 
our  data  systems.  Inclusion  criteria  were:  ( I )  diagnoses  of  brocnhiolitis  and  <24  months 
ol  age  (2)  an  ordered  tnal  of  aerosolized  albuterol  and  (3)  a  complete  set  of  scores 
defined  as  scores  as  baseline,  post  suctioning  and  post  L\.  An  impro\ement  was  defined 
as  a  decrease  in  the  respiratory  score  >1  from  baseline  to  post  intervention  (suctioning 
or  aerosol  tx.).  Patients  were  classified  according  to  whether  or  not  their  respiratory 
scores  improved,  remained  unchanged  or  worsened  after  each  intenention.  Results: 
There  were  166  patients  in  the  99  00  season  and  167  in  the  CX)-01  season  who  met  the 
criteria.  Proportions  were  tested  for  statistical  significance  using  Chi  Square  analyses 
with  significance  established  as  P  <  0.006. 


Improved        PostTx    NoOianae  PostTx 


Worse  Post  Tx 


99-00  00-01         99-(X)       00-01 

Season        Season      Season      Season 


99-(X)  (K)-()l 

Season         Season 


Improved 
Post  Sx 
No  Change 
Post  Sx 
Worse 
Post  S\ 


9(5)  10(6)       70(42)     58(35) 

13(8)        20(12)      54(32)     43(26) 
4(2)  6(3)  2(1)         4(2) 


9(5)  18(11) 

5(3)  7(4) 

0(0)  1(1) 


Data  are  reported  in  numbers  and  (7f )  of  patients. 

Discussion:  The  debate  continues  regarding  the  efficacy  of  respiratory  inler\entions  in 
bronchiolitis  care.  With  the  use  of  the  scoring  system,  we  try  to  objectively  determine 
which  if  any  intervention(s)  result  in  pt  improvement.  Data  from  both  seasons  appear 
to  support  suctioning  the  nares  using  a  catheter  obviates  the  need  for  further  tx  with 
albuterol.  We  feel  that  the  reproducibility  of  our  results  gives  our  finding  considerable 
validity.  OF-01-243 


RESISTANCE  CHARACTERISTICS  OF  ULTRATHIN-WALLED  .\ND 
CONVENTIONAL  ENDOTRACHEAL  TUBES  FOR  NEONATES 
Paul  N.  Austin.  CRNA.  PhD  (LtCol  USAF  NC>^:  Scott  Moschel,  RN, 
BSN-.  Christopher  Hhrler.  RN.  BSN-;  Robert  S.  Campbell.  RRT. 
F.-\ARC^.  Richard  D.  Branson.  RRT,  FAARC-:  'Umlormed  Senices 
University  of  the  Health  Sciences,  -University  of  Cincinnati 

Background:  Kolobtiw  intnxluced  the  concept  of  an  ultniUiin-w  ailed  endotracheal  tube 
lUT-ETT)  in  1994.  (Biomed  Instrument  Technol  1994.28;  123 1.  Commeaially 
available  UT-ETT  have  recenUy  become  available  (T-Wall,  Vital  Signs.  Toiow  a  NJ ). 
We  evaluated  the  resistance  characteristics  of  conventional  ETT  and  new  UT-ETT  in 
the  laboratory. 

Methods:  The  resistance  of  three  samples  of  each  ETT  (conventional  Ells:  3  mm  ID, 
4.3  mm  OD;  3,5  mm  ID.  4.9  mm  OD;  and  4  mm  ID.  5,6  mm  OD  and  LT-ETT  3.6  n\m 
ID.  4.3  mm  OD)  were  measured  using  a  RT-2(X)  analv  zer  ( Allied  Products.  St  Louis. 
MO).  The  ETTs  were  cut  to  the  same  length  13  cm  that  included  the  connector.  Each 
ETT  was  position  in  the  same  cun  ature  using  a  clay  template.  Inspiratory  resistance 
was  measured  at  flow  rates  of  3. 3.25. 3.5. 3.75. 4. 5. 6. 7.  8. 9, 10.  and  20  IVmin.  In  the 

second  part  of  the  evalu- 
■**  aiion  the  ETTs  were 

attached  to  a  test  lung 
(Michigan  InstnimenLs. 
Grand  Rapids.  Ml)  with 
C0.01UcmH2O.R50 
H:0  /Us.  Spontaneous 
breathing  was  simulated 
vMih  a  tidal  volume  of  1 2 
ml  and  peak  inspiratory 
flow  of  2  L/min.  Flow, 
volume,  and  pressure  was  measured  at  a  point  between  tlie  ETT  and  the  test  lung  usmg 
a  CO2SM0  PliLS  respiratory  monitor  (Novametnx  Medical  Systems.  Wallingford.  (TT) 
at  a  rate  tif  lOOx/s.  Data  was  saved  to  the  hard  drive  of  a  personal  computer  then 
exported  to  an  Excel  (Microsoft.  Redmond,  W  A)  spreadsheet  for  further  analysis.  Pres- 
sure volume  curves  were  constructed  allowing  for  qualitative  evaluation  of  imposed 
m.spirator^  work. 

Results:  For  tlie  same  OD.  the  LT-ETT  re'sults  in  lower  resistance  and  lower  wort^  of 
bnjaUung.  Compared  to  the  3.0  ID  ETT  the  IT-FnT  pRxluced  54-56^r  less  a\sistance 
at  flows  of  MO  L/min,  Conclusions:  The  new  LfT-ETT  provides  lower  resistance  and 
reduced  work  of  bre*athing  at  the  same  OD  (same  risk  of  tracheal  damage).  Future  clini- 
cal trials  should  evaluate  any  impact.  QF-OI  -257 
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CORRELATIONAL  STl  DY  OF  PRKDK  TOR  \  ARIABLK.S  KOR 

PROGRAM  COMPLKTION  IN  THE  RESPIRA  lORV  I  ARE  PR()(;RAM 

AT  LABETTE  COMMLMT^  COLLEGE 

nouglas  S.  Gank-rihlrc.  MS..  R.R  T..  Labeltc  Ciimmunily  College,  Parsons.  Kansas 


Background:  The  purpose  of  this  sludy  was  to  explore  whether  correlations  exist 
between  multiple  variables  and  student  scores  on  the  Health  Occupations  Basic 
Entrance  TeM  (HOBET)  in  the  Respiratory  Care  Program.  Methods:  The  sludy 
performed  is  an  ex  post  facto  study  using  existing  data  from  sludenl  lllcs  ol  the  Res- 
piratory Care  Program  at  Labette  Community  College.  Data  was  collecled  from  42 
students  thai  were  accepted  into  the  Respiratory  Care  Program  at  Labette  Commu- 
nity College  between  the  years  of  1994  and  1996.  The  cnteria  for  individuals  to  be 
included  were  that  they  were  a  high  school  graduates,  they  had  taken  the  HOBET, 
and  they  had  been  accepted  into  the  program.  Students  successfully  completing  ihe 
program  sii  for  the  national  certification  test  offered  by  the  National  Board  of  Rcs- 
piralorv  Care  (NBRC).  The  scores  from  this  test  were  also  used  in  the  study.  All 
statistical  analyses  were  run  using  the  SPSS  statistical  software.  Pearson-Product 
moment  and  Eta  correlation  coefficients  are  described  by  using  Davis  conventions. 
Descriptive  statistics  were  calculated  for  each  variable.  Results:  A  total  of  42  stu- 
dent records  were  used  to  determine  gender,  age.  high  school  grade  point  average, 
program  completion,  national  certification  test,  HOBET  math,  reading,  and 
composite  scores.  Descnptive  data  indicated  that  more  than  three-fourths  of  the 
students  in  the  study  were  female.  Students  in  the  program  had  an  average  age  of 
25.36  +  7.37  years,  an  average  high  school  GPA  of  2.92  ±  0.58,  an  average  percent- 
age of  HOBET  math  of  64.95  ±  7.85.  average  percentage  of  HOBET  reading  of 
54.64  ±2.97.  and  an  average  percent  of  HOBET  composite  of  59.26  +  1 1 .99,  More 
than  three-fourUis  of  students  completed  the  program.  Those  completing  the 
program  had  an  average  score  of  77.69  ±  7.29  on  the  national  certification  test. 
Pearson  product-moment  correlation  coefficients  showed  statistical  significance 
between  the  total  high  school  GPA  and  all  HOBET  percentages  ( Math  r=.40.  p<.01. 
Reading  r=.41.  p<.01.  Composite  r=.55.  p<.01 ).  HOBET  reading  percentage  and 
composite  percentage  had  a  correlation  with  the  national  certification  test  (Reading 
r=.30.  Composite  r=.30l.  although  not  significant  at  the  p<  01  level.  Eta 
correlations  showed  a  very  strong  association  between  total  high  school  GPA. 
HOBET  math,  and  composite  percentage  to  program  completion  (GPA  r(eta)=.97. 
Math  r(eta)=.86.  Composite  r(eta)=.83l.  A  substantial  association  was  found 
between  age  and  HOBET  reading  percentage  to  program  completion  (r(eta)=.64). 
Conclusion:  The  results  indicate  that  die  HOBET  should  be  used  to  assess 
student's  acceptance  and  success  in  the  program.  High  school  GPA  is  valuable  in 
evaluafing  student's  acceptance  and  success  in  die  program.  OF-01-013 


The  Relationship  Among  CO,  GPA  and  Well-being  in  College  Students 

A.  Ealv,  N.  Spratt,  D.  Cullen  EdD,  RRT,  FAARC,  Respiratory  Therapy  Pro- 
gram. Schools  of  Allied  Health  Sciences  and  Medicine,  Indiana  University. 
Indianapolis.  Indiana. 

Background:  Cigarette  smoking  is  the  leading  preventable  cause  of  morbid- 
ity and  mortality  in  the  United  States,  responsible  for  more  than  400,000 
deaths  per  year.  Twenty-nine  percent  of  university  and  college  students  cur- 
rently use  cigarettes.  Current  smoking  among  college  smdents  has  increased 
by  27.87^  in  a  four-year  period  ( 1993-1997).  Smoking  generally  permits 
euphoria  and  reduces  tension  and  anxiety.  Testing  exhaled  carbon  monoxide 
levels  can  determine  smoking  status.  Our  research  question  explored 
whetlier  there  was  a  significant  correlation  among  CO.  GPA.  and  overall 
well-being  in  college  students.  Methodology:  We  conducted  a  small  pilot 
study  in  which  we  sampled  79  university  college  students  in  a  large 
Midwestern  urban  area  at  various  campus  building  sites.  We  used  a 
calibrated  Vitagraph  Breath  CO  carbon  monoxide  analyzer  and  an  original 
questionnaire  to  determine  GPA,  smoking  status  and  general  well-being  as 
measured  by  the  Faces  Scale  (r=.70).  This  7-point  likert  scale  consists  of 
stylized  faces  of  happy  to  sad.  Results:  Out  of  the  76  subjects.  43  responded 
that  they  had  never  smoked  a  cigarette  before.  Twenty-nine  percent  of  those 
that  were  sampled  have  smoked  in  the  past  30  days.  The  average  smoker 
began  smoking  cigarettes  at  the  age  of  14.  There  were  no  statistically  signif- 
icant correlations  between  GPA,  CO,  and  the  Faces  Scale.  We  did  find, 
however,  that  CO  and  GPA  could  predict  how  a  subject  would  score  on  the 
Faces  Scale  using  regression  analysis  (6.2.399  +  (GPA  x  -31 12)  -f  (CO  x 
.0125)).  Conclusion:  Our  study  found  that  among  those  sampled.  29'^i 
actively  smoke,  which  is  identical  to  the  rate  found  among  the  national  aver- 
age of  college  smokers.  We  also  found  that  of  the  76  subjects,  43  had  never 
smoked.  What  we  found  interesting  is  that  using  a  regression  analysis,  we 
detemiincd  a  relationship  for  our  dependent  \  ariabic,  the  Faces  Scale,  and 
our  independent  variables,  GPA  and  CO.  This  will  allow  us  to  predict  the 
Faces  Scale  from  the  GPA  and  CO  although  the  practical  application  of  stu- 
dent well-being  is  unsure  at  this  time. 


WILL  RF..SPIR  ATOR\'  THERAPISTS  GO  ONLINE  TO  SATISFY 

CONTIMINt;  I'ROl  KSSIONAL  EDIC  ATION  REQIIREMENTS? 

Lynda  Thomas  (ioodl'ellow,  Kd.l).,  RR  T,  (ieorgia  State  University, 

Atlanta,  GA;  Kathy  .|.  Perdue  Ph.D.,  (  PA,  Atlanta,  (;A:  Thomas 

Valentine,  Ph.D.,  The  University  of  Georgia,  Athen.s,  GA  . 

Mosl  respiralory  lllcrapisls  (RTs)  in  the  United  Slates  are  required  to  complete  contin- 
uing pmlcsMnnal  educalinn  (CPEl.  fMlhough  Web-based  CPE  is  available.  RTs  par- 
ticipating in  this  fomi  of  education  is  minimal.  This  sludy  examined  the  perceptions  of 
RTs  m  the  state  of  Georgia  concerning  iheir  reasons  for  participating  or  not  panicipat- 
ing  in  Web-based  CPE.  Sixteen  items  w  ith  die  capacity  to  motivate  or  deter  panicipa- 
tion  were  ranked.  The  research  question  guiding  this  sludy  was:  What  is  the  relative 
importance  of  specific  reasons  that  either  motivate  or  deter  participation  in  Wcb-based 
CPE  by  RTs'  A  survey  mslmment  was  developed  to  address  die  reseaah  question  and 
consisted  of  16  motivational  items.  16  deterrent  ilems.  and  8  personal  and  professional 
variables.  Reliability  scale  analysis  revealed  a  coefficient  alpha  =  0.934  for  the  moti- 
vation scale  and  a  coefficient  alpha  =  0.905  for  die  deterrence  scale.  A  sample  of  300 
RTs  was  randomly  selected  from  die  RCP  State  Licensure  List.  In  August  2000.  the 
survey  was  mailed  and  after  two  follow-ups.  1 10  respondents  had  returned  usable  sur- 
veys for  a  response  rate  of  37*7^.  The  1 10  respondents  ranged  in  age  from  24  to  67. 
with  a  mean  age  of  M}.  1  years.  The  number  of  CPE  hours  completed  dunng  the  last 
reporting  period  ranged  from  zero  to  1 50  hours,  with  a  mean  of  31.8  hours.  The 
majority  (65.4'?f )  of  resp<indents  were  female.  Forty-three  percent  held  an  associates 
degree.  34.6^r  of  respondents  held  a  bachelors  degree.  6  5"^  held  a  masters  degree. 
0.9%  held  a  doctorate  degree,  and  9.3'!  ol  respondents  indicated  dicy  held  no  college 
degree.  At  present,  only  24  %  are  using  die  Web  for  CPE  »  hile  7 1  '?f  indicate  diat  they 
plan  to  use  die  Web  for  CPE  in  the  future.  Means  for  die  motivaung  items  ranged 
from  3.73  to  5.25  on  a  1  (strongly  disagree)  to  6  (strongly  agree)  point  scale.  For  the 
detening  items,  means  ranged  from  2.05  to  3.60.  Only  I  item  on  die  deterrence 
portion  of  the  survey  established  a  mean  at  or  above  die  3.5  theoretical  half-point.  The 
top  motivation  items  related  to  ume.  convenience,  and  die  elimination  of  u-avel.  The 
top  mohvators  for  using  Web-based  CPE  would  allow  professionals  to  schedule  CPE 
on  dieir  own  Ume.  not  during  a  rigid  schedule  or  out-of-town  conference.  The  deter- 
rence items  encompassed  concerns  about  credibility  and  accuracy  of  content,  and  loss 
of  personal  interaction.  Preferences  for  u-adiuonal  classroom  education  support  die  lit- 
erature indicating  a  resistance  to  change.  The  research  can  assert  dial  RTs  are 
motivated  to  participate  in  Web-hased  CPE  and  have  die  confidence,  know  ledge,  and 
skill  capacity  to  do  so.  .\ldiough  die  means  of  individual  deterrent  Hems  tend  to  be 
low.  we  believe  dial  diey  work  synergisUcally  to  dissuade  people  from  participating  in 
educauon.  Disseminauon  of  dus  informauon  to  stakeholders  in  die  conunuing  educa- 
uon  process  will  allow  for  successful  development  of  Web-based  CPE     f,p  „  -  «.  y 
in  the  future. 


EVALUATION  OF  NURSES'  AND  STUDENT  NURSES' 
KNOWLEDGE  OF  INCENTIVE  SPIROMETRY 

Amber  Mattsey.  Alena  Graijdv.  Respiratory  Therapy  Program. 
Indiana  University.  Jo  Ann  Brooks-Brunn  DNS.  RN.  FAAN. 
FCCP,  Division  of  Pulmonary .  Allergy.  Critical  Care  & 
Occupational  Medicine.  Indiana  University  School  of  Medicine. 
Linda  Van  Scoder,  EdD.  RRT.  Respiratory  Therapy  Program. 
Schools  of  Allied  Health  Sciences  and  Medicine.  Indiana 
University.  Indianapolis.  Indiana. 

BACKGROUND  The  purpose  of  this  study  was  to  evaluate 
nurses'  antJ  student  nurses"  knowledge  of  incentive  spirometry. 
This  is  important  because  nurses  are  taking  more  responsibility 
in  the  education  and  teaching  of  incentive  spirometrv'  to  patients. 
Thus,  the  evaluation  of  nurses"  knowledge  of  incentive  spirome- 
try was  an  important  area  of  study.  METHODS  In  this  descrip- 
tive study  a  self-report  survey  technique  was  used  for  data 
collection.  Convenience  sampling  was  used.  Data  analysis 
included  descriptive  statistics  by  measures  of  central  tendency 
and  percentages  from  the  scores  on  the  questionnaire. 
RESULTS  there  were  137  respondents.  Scores  on  the  I2-point 
questionnaire  ranged  from  4  to  1 2.  w ith  a  mean  score  of  8.!S2. 
The  questions  most  often  answered  correctly  concerned  patient 
positioning  and  the  indications  for  incentive  spirometry .  The 
most  frequently  missed  questions  concerned  the  goal  and  effec- 
tiveness of  incentive  spirometry.  The  .^1  respondents  with  asso- 
ciate degrees  had  a  mean  score'of  8.29  on  the  test.  The  10 
persons\\  ith  a  Diploma  had  a  mean  score  of  8.30.  and  the  36 
with  bachelor  degrees  had  a  mean  score  of  8.89.  The  57 
students  had  a  mean  score  of  8.47.  and  3  persons  with  other 
degrees  had  a  mean  of  8.00.  By  credential.  RN"s  had  the  highest 
mean  score.  8.38.  while  LPN"s  scored  the  lowest.  7.80. 
CONCLUSION  Comparison  of  scores  based  on  credential 
showed  that  RN's.  as  a  group,  scored  higher  than  LPN"s.  Based 
on  degree.  BS  nurses  scored  higher  than  .AS  nurses.  The  study 
demonstrated  thai  Ihc  nurses  and  sttident  nurses  have  adequate 
knowledge  of  the  iiulications  for  using  incentive  snironietrv  and 
on  proper  techiiKitie.  Howev  er,  they  lack  know  ledge  concerning 
the  goals  and  elTcctiveness  of  incentive  spirometry.      of-01-035 
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AN  IN  VITRO  COMPARISON  OF  NI-Bl'l.l/KR  FI-.RFORM  ANCK  IN 
NORMAL  BREATHINC;  ANI5  ACU  IT:  AIRILOW  ODSTRICTION 
Ann  An.  MS.  CRT.CPPT.  J  L  Rau  Ph.D..  RRT.  Rubc-n  ReMrL-po.  MD.  RR T. 
Cardiopulniunan  Caa*  Sciences.  Georgia  Stale  L'nivcrsily.  Atlanta.  GA 

Introduction:  Previous  reseaa'h  ha.s  shown  that  dil't'erent  nitxlels  of  nebuli/crs  vary 
considerahjy  in  performance  1  Purpose:  The  purpose  of  this  study  is  to  compare  the 
performance  of  different  nebuli/crs  in  vitro  under  nonnal  versus  simulated 
emergency  department  treatment  of  acute  severe  airflow  obstruction.  Melhtxls: 
Three  samples  of  five  different  brands  of  nebuli/er  iMisty-Neb.  Sidesircam.  C'ircu- 
laire''".  PariLCD.  AeroEclipse'**)  were  compared  under  two  different  breathing  pat- 
terns that  represent  a  normal  breathing  and  acute  airflow  obstruction.  Each  nebulizer 
was  Tilled  wiih  a  .1  ml  unit  dose  of  albuterol  (Proventil.  Z,.*!  mgl.  and  powered  by 
oxygen  at  8  L/min.  Nebulizers  were  connected  to  the  Hans  Rudolph  Mixlcl  1 100 
Breathing  Simulator  using  a  L'SP  throat,  I-ine  particle  fraction  (FPF)was  estimated 
by  collecting  drug  on  a  filter  between  the  breathing  simulator  and  the  L'SP  throat. 
Time  to  sputter  was  measured  using  a  stopwatch.  Drug  collected  on  the  fillers  was 
analyzed  using  a  spectrophotometer  at  276  nm.  Results:  FPF  as  a  percent  of  the 
delivered  dose  and  lime  to  sputter  arc  summarized  a.s  means  (SD): 

MUtv-Nch      .Sidcslrtam      PariLCD        Circulaire™  AeroEcllpsc'" 


Normal  Breathing 

FPF.  t  17.2*  (0.41 

Time,  min  11.91(0.3) 

Acute  Airflow  ObsL 

FPF.  *  I6.8»  (2.9) 


I5.8'ir(2.7) 
9.51  (0.06) 


15.2%  (4.1) 
8.36(1.18) 


8.7%  (0.9) 
7.03  (0.45) 


38.7%  (1,3) 
14.44(1.10) 


1 1.4*  (07)      21.7%  (3.3)      5.9%  (1.5)       24.6%  (1.9) 


Time.min 


11.92(057)     9.23(0.20)       8.86(037)       6.00(0.42)      20.34(1.78) 


There  were  significant  differences  of  FPF9f  among  the  5  brands,  determined  by  1  - 
way  ANOVA.  for  bolh  normal  (p<0.001 )  and  acute  obstruction  (p<0.001 )  pallcnis. 
Conclusion:  The  nebulizer  perfonnance  changes  in  two  breathing  patterns.  This 
should  be  considered  by  respiratory  care  personnel  who  make  purchase  decisions 
and  policies  regarding  small  volume  hand  held  nebulizers.  Finally  our  study  is  a 
bench  study!  therefore,  il  is  necessary  to  evaluate  the  clinical  implications  of  our 
findings. 

I.  Hess  D.  Fisher  D.  Medicalion  nebulizer  performance  Chest  1996(  1 10  (2):  498- 
505. 
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James  Liscnbey.  RRT..  Michael  Anders.  MP  H  .  R.R.T..  Jennifer  L.  Shaw. 
MAP..  James  G.  Parker,  M.S.  Arkansas  Society  for  Respiratory  Care;  Univcrtily 
of  Arkansas  for  Medical  Sciences;  Baplisi  Heallh  Medical  Center  -  North  Little 
Rock. 

BuckKround:  Nationwide  the  rate  of  student  membership  in  the  American  Asso- 
ciation for  Respiratory  Care  ( AARC)  is  abysmal.  In  Arkansas,  less  than  one  in 
three  students  is  a  member  of  the  AARC.  The  purpose  of  this  study  was  to  assess 
student  perceptions  of  the  AARC  within  the  content  of  professionalism. 

Method:  We  surveyed  students  from  5  Respiratory  Care  programs  in  Arkansas. 
Suney  queries  featured  a  5-point  scale  and  ascertained  student  perceptions  of  the 
AARC  and  professionalism.  We  considered  responses  of  "Strongly  Agree"  and 
"Agree"  as  positive;  we  considered  "Strongly  Disagree",  "Disagree",  and  "Uncer- 
tain" as  negative  responses. 

Results:  The  entire  student  population  of  5  programs,  all  within  2  months  of  grad- 
uation, completed  the  survey.  Only  10  of  the  students  suneyed  were  AARC  mem- 
bers. Student  valuation  of  professional  issues  and  the  AARC  was  discordant. 

Survey  (n-87) 

<J  Positive 
Response 

rherapists  should  be  knowledgeable  of  new  treatments  &  standards 

91 

Licensure  is  impi>rtant  in  ensunng  competent  thcrapv 

83 

Research  A:  publicilinn  is  vital  to  the  future  o!  therapists 

82 

A.ARC  IS  .1  strong:  .id\ocdtc  in  govemnicnt  jffuirs 

65 

A.-^RC  membership  is  an  important  part  of  being  a  professional 

60 

A.^RC  provides  .idcqu.ilc  continuing  education 

53 

A.^RC  membership  cost  is  fair  and  reasonable 

40 

AARC  leadership  is  accessible  and  addresses  my  concerns 

35 

Conclusions:  Less  than  1  in  8  students,  near  graduation,  were  AARC  members. 
While  students  overwhelmingly  valued  knowledge  of  new  treatments  and 
standards,  research  and  publication,  and  licensure  as  important  professional  issues, 
they  had  an  underwhelming  valuation  of  AARC  membership,  services,  and  cost. 
A  majority  of  their  negative  responses  concerning  the  AARC  were  "Uncertain", 
likely  representing  a  lack  of  awareness  about  the  organization.  Our  data  suggests 
that  we  need  to  raise  students"  awareness  of  the  AARC's  services  and  role  in  pro- 
fessional issues  in  an  effort  to  enhance  their  perceptions  of  the             OF-01  -068 
organization  and  membership. 

A  PROHLE  OF  LEARNING  STYLE  PREFERENCES  OF  RESPIR.\TORV  THERAPY 
STUDENTS  IN  A  BACCALAUREATE  DEGREE  PROGRAM  TomSmalling.  MS.  RRT. 
RPFT.  RPSGT  State  University  of  New  York  at  Stonv  Bmok. 
BACKGROL'ND:  To  advance  research  on  learning  st>  les  among  respiratory  therapy 
students  and  to  provide  informalion  to  educators  for  purposes  of  improving  teaching  strate- 
gies. METHOD;  This  study  profiled  the  preferred  learning  style  of  students  based  on  Kolb's 
Learning  Style  Inventor>' (LSlKKolb.  1985).  In  addition,  a  comparative  analysis  was  made 
lo  ascertain  gender  and  race-relaied  differences  in  learning  style  preferences  Forty-two  third 
and  fourth-year  respiratory  therapy  students  accurately  completed  a  1-page  demographic 
questionnaire  along  with  twcKe  questions  on  learning  style  preferences  from  the  Kolb  LSI. 
The  data  were  collected  and  descnptive  analysis  performed.  The  twelve  ranked  questions  of 
the  LSI  were  translated  into  four  cycles  of  learning:  Concrete  E.Kperience  (CE ),  Reflective 
Obser\aiion  (RO).  Abstract  Conceptualization  (AC),  and  .^cuve  Experimentation  )  AE).  The 
CE.  RO.  AC.  and  AE  values  were  then  used  to  determine  the  predominant  learning  style  of 
diverger,  assimilalor.  converger,  and  accommodator  RESULTS:  37  students  \^erc  temale 
(88%)and5  were  male  (12%).  There  were  13  Asian-Americans  (31  "^c).  12  Caucasians 
(29^).  7  African- Americans  ( 17%).  7  Hispamcs  ( 17%).  and  3  Other  (7% ).  The  average  age 
of  the  cohort  was  22.3  (SD=2. 1 1 )  years.  The  average  age  of  males  was  22.8  (SD=2-78) 
years.  The  average  age  of  females  was  22.3  (SD=  1. 92)  years.  The  oldest  was  30  and  the 
youngest  was  20.  The  results  showed  that  learning  occurred  in  all  four  learning  cycles.  The 
order  of  learning  modes  from  most  used  to  lea.st  used  were  CE  (74.5%).  AC  (51.5%),  RO 
(47.5%).  and  AE  (33%).  The  dominant  learning  modes  were  then  subcategonzed  according 
to  gender  and  race.  The  dominant  learning  mode  remained  CE  for  both  females  (73.6%)  and 
males  (81%).  In  addition,  the  dominant  learning  mode  also  remained  CE  for  Asian-Amen- 
cans  (74,6%),  Caucasiaas  (77. 1  % ).  Afncan- Americans  (74. 1% ),  Hispanics  (67.6%).  and 
Other  (80  7% ).  The  two  most  dominant  learning  styles  were  diverger  ( 52%  i  and  assimilator 
(24%).  Only  5%  of  participants  were  classified  as  convergers.  3  out  of  5  males  (60%)  were 
accommodators  and  2 1  out  of  37  females  (57%)  were  divergers,  CONCLUSIONS:  The 
majonty  of  the  cohort  characicn/cd  themselves  as  concrete  learners.  According  to  Kolb, 
( 1976)  students  scoring  high  in  concrete  exfKrriencc  (CE)  repi^isent  a  receptive,  experience- 
ba>ed  approach  to  learning  thai  relics  on  fcclings-based  judgements.  High  CF.  people  tend  to 
be  empathetic.  They  Icam  best  fmm  specific  examples  in  which  cooperation  is  emphasized. 
These  learners  tend  to  relate  to  peers,  not  auihohty.  The  data  coincides  with  Belcnky  et  ai. 
( 1997)  and  MacKcrachcr  ( 1994)  studies  which  suggest  that  femaJe  students  place  emphasis 
on  relalioaships.  arc  empathetic  in  nature,  prefer  lo  work  in  groups  i  as  do  divergers)  and  pre- 
fer to  Icam  in  an  environment  where  cooperation  is  stressed  rather  than  compcution.  The 
results  also  coincide  with  studies  by  Enns(  1993)  and  Cavanaugh  &  et  al.  ( 1995)  showing 
females  to  more  likely  exhibit  concrete  experience  and  active  experimentation  preferences.  Il 
IS  important  for  educators  to  be  aware  of  student  learning  styles  and  adjust  their  instruction 
accordingly.  In  light  of  the  results,  it  is  suggested  that  respiratory  therapy  educators  design  a 
curriculum  and  devise  leaching  strategics  aimed  at  the  dominant  learning  styles  of  its 
students.  Respiratory  therapy  educators  need  to  adapt  thetr  leaching  lo  the  different  cognitive 
styles,  as  well  as  the  cultural  backgrounds  of  those  students,  OF-01  -083 


TRACKING  CLINICAL  EDUCATION  USING  AN  INTERNET  DATABASE:  EXPE- 
RIENCE Wrrn  the  DATA.\RC™  system.  Jonathan  B,  Waugh,  PhD.  RRT.  CPFT: 
Wesley  M  Granger,  PhD,  RRT.  University  of  Alabama  at  Birmingham.  Birmingham.  AL. 
BackgR^und:  Some  respiratory  care  (RC)  programs  are  expenmenting  with  tracking  and 
documenung  student  progress  in  the  clinical  setting  using  computer  databases  via  the  Inter- 
net. One  such  product  is  DalaArc'"  (DA),  created  by  the  University  of  Texas  Medical  Cen- 
ter. Galveston.  Method:  A  baccalaureate  respiratory  therapy  program  used  feedback  from  a 
senior  class  of  20  students  and  their  seven  clinical  instructors  (CD  lo  evaluate  the  DA  sys- 
tem. Participants  were  asked  to  differentiate  between  how  ihey  rated  the  DA  system  and 
local  technical  problems  that  weren't  as.sociatcd  with  the  database.  Results:  Analyses  of  the 
following  5  questions  are  given  in  the  accompanying  table.  Question  1 ;  Do  you  like  the  idea 
of  computerized  record-keeping  for  clinical  education?  Ques,  2;  DA  ease  of  use?  Ques.  3; 
Reliability  of  DA'  Ques,  4;  Problems  encountered  were  due  mostly  to?  Ques.  5;  How- 
would  you  rale  DA  overall,  excluding  external  difficulties? 

Question  Answers Students       Cl#       Probability 


#1 


#2 


#5 


No 

0 

Neutral 

0 

Yes 

7 

Easy 

13 

5 

Average 

2 

Difficult 

0 

Very  reliable 

5 

MosUy  reliable 

17 

2 

MosUy  unrehable 

0 

Very  unreliable 

0 

flosp.  computer 

2 

DA  softw-an: 

10 

3 

Other  or  none 

2 

Satisfactory 

16 

6 

Unsatisfactory 

1 

0.023'  iX') 


0.765  (Mann- Whitney) 


0.003  ( Mann- Whitnev) 


0.728  OC^ 


0.738  (x=) 


*Al  least  one  cell  has  an  expected  value  less  than  5. 
Conclusions:  Student  and  CI  group  responses  differed  significantly  for  questions  I  and  3. 
Students  tended  to  have  greater  apprehension  toward  a  computerized  reconj-kceping 
system  for  clinical  education  than  their  CIs  .Although  CIs  rated  the  reliability  of  D.A  higher 
than  students,  all  except  one  person  from  N.>th  groups  rated  it  at  "nH>stly  re*liable"  or  belter. 
The  majonty  of  bolh  groups  rated  DataArc  as  easy  to  use  and  no  one  considctrd  It  difficult 
There  was  no  one  pereeivcd  source  of  problems  encountered  w  hlle  using  DA  that  was  sig- 
nificantly greater  than  another.  Overall,  both  groups  agjecd  that  the  DA  system  performed 
in  a  satisfactory  manner  The  DA  system  is  a  work-in-progress  and  needs  conunued.  wider 
evaluation  for  its  proper  de\  elopmeni  and  to  stimulate  development  of  other  clinical  educa- 
tion Irackmg  systems,  OF-01  -087 
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PROBLEM-BASED  I.HARNING  (PBU  IMPROVES  PROBLEM  SOLVING  AND  DECISION 
MAKING  SKILLS  iPSDMS) 
liriu'lhy  B.  Op'l  Holl.  Ed.D..  R.R.T, 
I'm^crsitv  ol  Soulh  Alabama.  Mobile.  AlabiiriKi 
Huck};riiiiiid:  Pic  iiiciliciil  lilcralurc  describes  PBL  as  a  mechanism  lor  irnpnning  siudenls' 
PSDMS.  PBL  has  been  used  in  health  professions  cduculion  for  over  20  years.  Evaluation  of  PBL 
has  revealed  that  students'  PSDMS  have  improved,  SludenLs"  cognitive  skills  are  as  good  or  better 
than  ihose  ol  students  taking  traditional  lecture-lab  courses  The  piin^t^sc  of  this  study  was  to  deter- 
mme  if  the  PBL  comp«*iienl  of  our  Cardiorespiratory  Cart  cum*,  ulum  .it  the  I  nivcrsity  of  South 
Alabama  ha.s  impnned  PSDMS,  Methuds:  A  PBL  component  «.i-  cM.iblishcd  in  the  curriculum  m 
Ihc  fall  of  I WS,  The  junior  fall  semester  begins  with  eight  weeks  of  preparatory  lecture  and  labor.i 
lory  courses  including  an  intnxluction  to  the  PBL  methodology.  In  successive  semesters.  PBL  and 
clinical  components  for  basic  the rafwu tics,  intensne  care.  neonalal/pi-diatrKs,  cardiac  diagnostics, 
and  subacute  carc  arc  taught.  Beginning  in  Ihc  fall  of  N4b  and  cimlmumg  ilimugli  the  spnng  of 
2001.  enteringjunion.  and  departing  seniors  completed  the  Walsnri-(ila,ser  CnlicaJ  Thinking 
Appriiisal  (CTA).  CTA  data  for  two  non-PBL  classes  and  two  PBL  cla-sses  were  obtained.  Since  the 
National  Board  for  Respiratory  Carc  Clinical  Simulation  Examination  (NBRC  CSE)  is  regarded  as 
a  test  of  critical  thinking,  iiifomiation  gathering  (IG)  and  decision-making  (DM)  scores  for  gradual 
ing  seniors  on  the  secure  sell  aNsessment  CSE  were  included  in  this  study  To  determine  if  the  non- 
PBL  students  were  more  or  less  able  than  PBL  students,  overall  GPAs  ((XJPAs)  at  the  end  of  the 
senior  year  fall  semester  were  evaluated.  Comparisons  were  made  using  student's  T-tcst  with  a  p 
alue  of  0  05  considered  significant.  Comments  made  by  the  first  PBL  class  on  graduate  surveys 
used  for  accreditation  purposes  were  also  reviewed.  Results: 


Dependent  Variable 

Non-PBL  Students 
in=32;  niean±SD) 

PBL  Students 
(n=22;  mean±SD) 

p  value 

change  in  CTA  score 

-275±8.5 

■  1  59±7.8 

0.61 

ISi;  SAK  IG  score 

:(»  86*17-2 

196  14±20,2 

0.40 

(SI   SAi;  DM  score 

85,:i±l8,4 

W50±I9Q 

072 

'.  PASS 

343 

45  0 

OGPA 

3,n.'i±().4 

3  04— Ol 

0  91 

Several  year  2000  graduates  indicated  that  they  thought  their  PSDMS  were  better  than  those  of  col- 
leagues w  ho  had  not  expenenced  a  PBL  curriculum.  The  pass  rate  on  the  CSE  SAE  increased,  due 
almost  entirely  to  improved  DM  scores.  Discussion:  Since  the  CSE  assesses  PSDMS.  we  conclude 
that  PBL  has  had  a  positive  impact  on  students'  PSMDS.  CTA  scores  may  have  decreased  due  to 
the  fact  that  graduating  students  lake  the  CTA  the  same  day  as  the  CSE  and  have  many  other  end- 
of-program  responsibilities.  Therefore,  students  likely  dismiss  the  importance  of  the  CTA.  which 
caused  the  CTA  to  be  an  insensitive  measure  of  PSDMS.  No  difference  in  the  academic  ability  of 
the  two  groups  of  students  existed,  so  GPA  had  no  differential  influence  on  CSE  or  CTA  scores 
Conclusion:  Since  PBL  students  have  commented  that  they  thought  their  DM  skills  were  better 
than  those  of  their  non-PBL  colleagues  and  because  of  the  improved  CSE  SAE  pass  rate,  we  con- 
clude that  PBL  has  improved  PSDMS-  We  will  eliminate  using  the  CTA  and  will  continue  to  evalu- 
ate the  PBL  experience  using  CSE  scores  for  PBL  and  non-PBL  studenus,  OF-OI  -1 27 


HXAMINA'IION  OF  THE  RhGlSTRY  CREDENTIAL  ARE  THE  WRTTTEN  REG- 
LS  TRY  AND  CLINICAL  SIMULATION  EXAMINA HON  MEASURING 
SOMETHING  DIFFERENT  OR  THE  SAME  THING? 

DeK>rah  Cullen  EdD.RRT.  lAARC.  I.mda  Van  Sctxler  EdD.RRT.  Indiana  University 
Kr^ys/tof  Podgorski  PhD.  IX're'k  EInienck  MS.  Purdue  IJniveriity.  Indianapolis.  Indiana 

The  Rcgisicrt:d  Respiratory  Ilierapist  ( RRT)  cri^ential  consists  of  two  examinalions;  the 
wntlen  registry  (WR)  multiple  choice  question  (MCQ)  examinauon  and  the  clinical  simu- 
lation examination  (CSE),  The  respiratory  profession  continues  to  maintain  a  two-test 
pnvess  containing  the  CSI\  component  aJthough  no  other  allied  health  profession  requires 
a  CSL  i>r  t\^^'  tests  liw  nnc  cralciiiial  '  Background:  Currenti) .  the  National  Board  for 
Rcspiraton,  Carc  i  NBRC)  ulili/cs  all  content  on  the  certification  (CRT)  and  WR  content 
matrices  to  produce  the  CSE.  This  represents  duplication  of  testing  content  The  NBRC 
asserts  that  the  CSE  measures  problem- solving  ability  as  demonstrated  by  the  differences 
in  passrale  between  the  WR  and  CSE.'  .^  test  should  be  designed  to  identify  minimal 
knowledge  and  skills  appropnalc  lor  the  cTedential,  Since  the  CRT  and  WR  matrices  arc 
utilized  for  the  CSE.  the  content  is  duplicaUve.  Moreover,  the  WR  lesLs  73%  of  its  items 
at  the  analysis  level,  which  simulates  problem -solving  ability-'  Within  this  context.  v.e  set 
the  purpose  of  this  study  to  determine  whether  the  WR  and  CSE  measure  different 
attributes  .Attenuation  is  utilized  for  this  type  of  study  because  it  will  correct  a  correlation 
for  its  unrcliahilitv  due  to  random  measurement  error  and  result  in  a  '"tnie  correlation"  as 
if  both  tests  w  ere  perlectly  reliable.  Methods:  A  convenience  sample  of  56  advanced- 
level  respiratory  therapy  students  were  administered  the  1 999  web-version  of  the  self- 
a-ssessment  examination  (SAE)  WR  form  B  and  CSE  form  A,  These  subjects  were  in  their 
last  month  of  program  study  and  consisted  of  30.4%  baccalaureate  and  69.6%  associate 
degree  students  from  4  different  states.  Student  examinees  were  monitored  by  an  instruc- 
tor to  assure  simulated  test  conditions  and  assist  with  technical  test-taking  issues  if  neces- 
sary. Reliability  coefficients  for  each  exam  were  determined  uuli/ang  Cronbach's  Alpha, 
Spearman  Brown  attenuation  was  calculated  between  the  WR  and  CSE  to  derive  the  true 
correlation  between  the  WR  lest  and  CSE.  Numencal  computaUon  and  analysis  were  per- 
formed w  ith  the  S-Plus  stauslical  software.  Institutional  board  approval  was  obtained  for 
this  study.  Results:  The  attenuation  calculated  a  correlation  of  .857  between  the  two 
tests.  This  result  indicated  that  a  strong  correlation  between  the  two  tests  exists.  Discus- 
sion and  Conclusions:  The  strong  correlation  between  the  two  tests  suggests  that  the  WR 
and  CSE  measure  similar  attnbutes.  or  at  the  very  least  well  correlated  content  For  our 
sample,  the  results  demonstrated  that  the  two  tests  measure  the  same  attributes  and  that 
the  CSE  may  not  be  necessary  Ehmination  of  the  CSE  would  still  permit  testing  for  anal- 
ysis of  material  through  the  WR,  However,  we  caution  that  these  results  are  limited  to  the 
SAE  WR  B  and  CSE  A  and  may  be  limited  by  the  student  sample  or  sample  size. 

'  CuHen  DL  &  Koss  JA,  The  uniqueness  of  the  clinical  simulation  examination.  Respir 
Care  Educadon  Annual  1999;  8(  1 1:59-68. 

-  Traband  MF  &  George  BF,  The  clinical  simulation  examination:  fact  vs.  ficnon,  N'BRC 
Honzons  1994;20(5);l-5,  OF-01-136 


THE  RELIABILITY  FOR  THE  CLINICAL  SIMULATION  EXAMINATION 
LX-borah  Cullen  EdD.RRT.  F.^ARC.  Linda  Van  Scoder  EdD.RRT.  Indiana  Umversity 
Kj7>s/tof  Podgorski  PhD.  Derek  Elmenck  MS.  Purdue  University.  Indianapolis.  Indiana 

The  reliability  ot  a  lest  is  imptirlant  to  document  since  it  can  demonstrate  the  extent  the 
variations  in  scores  represent  svstcinaiic  differences  among  e\.uninees  rather  than  testing 
error,'  Reliabiliiv  for  credcntialing  exams  is  calcuLiied  to  dcleniiinc  the  repnxiucibility  for 
the  test  Background:  The  reliabihtv  quotient  tor  the  respiraton  Clinical  Simulation 
Examination  (CSE  I  has  not  been  reported.  The  CSE  contains  infonnation  gathering  t  IG ) 
and  decision-making  (DM)  sections.  Histoncally.  thcCSE  isa  unique  form  of  testing  with 
a  high  re-tesi  rate  as  well  as  small  differences  between  first-time  and  repeater  passrates 
We  questioned  whether  llie  C  SI  is  st.ible  and  tree  from  testing  error.  The  purptise  of  this 
study  was  to  determine  the  reliabilil\  for  a  representative  CSE,  Methods:  A  sample  ol  56 
advanced-level  respiratory  therapy  students  were  administered  the  1999  web- version  of 
the  self-assessment  examination  (SAE)  CSE  form  A.  These  subjects  were  in  their  last 
month  of  program  study  and  consisted  of  30  4^f  baccalaureate  and  69,6%  associate 
degree  students  from  4  different  stales.  Student  examinees  were  monitored  b\  an  instruc- 
tor to  assure  simulated  lest  conditions  and  assist  with  technical  test-taking  issues  if  neccs- 
sar> .  All  scores  were  collected  and  analyzed  for  Cronbach's  Alpha,  a  measure  of  internal 
consistency  and  intereorrelation  among  testing  items.  Numerical  compulation  and  analy- 
sis were  performed  w  iih  the  S-Plus  statistical  software.  Institutional  board  appro\  al  w  as 
obtained  for  this  stud\ .  Results:  The  reliability  for  the  SAE  CSE  A  was  756  cakiilaied 
for  our  sample,  Infomiation  gathering  had  a  reliability  of  .724.  while  the  decisiun-niaking 
section  revealed  an  alpha  coefficient  of  .636,  Discussion:  The  reliability  of  the  decision- 
making section  was  lower  than  information  gathering  demonstrating  greater  variability  for 
scores  in  the  decision -making  section.  This  may  account  for  the  high  re-test  rale  among 
CSE  examinees.  Simihirly.  higher  information-related  history  and  pli\  sieal  scores  were 
previously  demonstrated  for  the  Internal  Medicine  CSE.  which  was  disconunucd  in  the 
mid-  I980's.'  Alpha  coefficients  in  the  range  of  .85-1 .0  arc  considered  gtxKl  evidence  of 
reliability.'  The  Clinical  Laboratory  Scientist  credential  ranges  .9()  and  higher  for  their 
multiple  choice  lest  alpha  ciK'fficient  An  alpha  coefficient  of  .75  is  a  mixlerate 
demonstration  of  reliability  and  may  account  for  greater  variability  in  CSE  scores.  Since 
the  reliability  quotient  represents  the  reproducibility  or  consistency  of  scores,  it  is  impor- 
tant to  demonstrate  strong  reliability  in  order  to  have  test  v;didity.  However,  we  caution 
that  these  results  are  limited  to  the  SAR  CSE  A  and  may  be  limited  by  the  student  sample 
or  sample  size.  Conclusions:  The  reliability  c(«lficienl  of  .756  for  the  SAE  CSE  A 
demonstrated  that  an  eslimalcd  25%  of  the  observed  variance  in  scores  was  due  to  em>r  m 
measurement.  This  error  was  greater  for  the  decision -making  section  of  the  test.  These 
results  are  limited  to  the  S.\E  CSE  A.  We  recommend  that  replication  of  this  study  be 
conducted  so  that  general i/abilliy  can  be  furtlier  extended  to  the  respiratory  communil)  , 
Wc  further  recommend  that  the  reliability  coefficients  for  all  CSE  administrations  be  pub- 
lished. 

'  Swanson  DB.Noreini  J  J.  Gross  I  J.  Asscssmentof  clinical  competence.     OF-ni.137 
A.ssessmenl&  Evaluation  in  Higher  Education,  1987;  12(3):22(M6. 


THE  RELIABILITY  OF  THE  WRITTEN  REGISTRY  SELF- ASSESSMENT 
EXAMINATION  FOR  A  STUDENT  POPULATION 

Lmda  Van  Scoder.  EdD.  RRT.  Deborah  Cullen.  EdD.  RRT.  FAARC.  Indiana  University 
Krzysztof  Podgorski.  PhD.  Derek  Elmenck.  MS,  Purdue  Umversity 
Indianapolis.  Indiana 
Background  Reliability,  the  degree  of  dependability  with  which  an  instrument 
measures  an  attribute,  is  a  necessary  component  of  test  validity.  Unreliable  instru- 
ments inuoduce  error  into  the  testing  process  and  may  result  in  invalid  conclusions 
being  drawn  from  test  scores.  Many  respiratory  therapy  educational  programs  use 
the  self-assessment  examinations  (SAE's)  offered  by  the  National  Board  for  Respi- 
rator)' Care  as  a  summativc  measure  of  their  students'  competence  pnor  to  program 
graduation.  The  purpose  of  this  study  was  to  establish  the  reliability  of  the  written 
registry  (WR)  SAE,  a  100  question  multiple-choice  test,  for  a  student  population. 
Method  We  selected  a  convenience  sample  of  58  advanced-level  respirator)  ther- 
apy students  enrolled  in  the  last  semester  of  programs  in  four  different  states  for  the 
study.  The  sample  was  made  up  of  17  (29.3%)  baccalaureate  degree  students  and 
41  (70-7%)  associate  degree  students.  Each  student  completed  the  web-based  Form 
B  of  the  WR  SAE  while  monitored  by  an  instructor.  Scores  were  collected  and 
analyzed  utilizing  S-Plus  statistical  software.  We  computed  Cronbach's  alpha,  an 
index  of  internal  reliability,  for  the  WR  SAE  as  a  whole  by  splitting  the  100  ques- 
tions into  17  groups  that  contained  a  proportional  representation  of  questions  from 
each  subsection  of  the  test  (Clinical  Data-  17  questions,  Equipment  -  20  questions. 
Therapeutic  Procedures  -  63  questions).  This  was  necessary  because  subsection 
Items  are  not  evenly  distnbuled  throughout  the  test.  The  technique  we  used 
allowed  us  to  preserve  the  parallel  structure  of  the  subsections  used  for  the  calcula- 
tion of  the  coefficient.  The  reliability  for  each  subsection  was  computed  using  the 
split  half  (even  -  odd )  technique,  w  hich  was  appropnatc  because  each  subsection 
presumably  covered  the  same  content.  The  institutional  review  board  approved  the 
study.  Results  The  alpha  coelTicient  for  the  test  as  a  whole  was  0.79.  The  alpha 
coefficients  for  the  three  subsections  were:  Clinical  Data  0.32.  FLquipment  0.20. 
and  Therapeutic  Procedures  0.72.  Discussion  Alpha  cwfficients  of  0.85  or  higher 
are  usually  considered  to  be  evidence  of  good  reliability  for  competence  tests.'  The 
reliability  of  the  WR  SAE  for  the  student  group  approaches  that  standard.  Using 
the  traditional  method  for  computing  Cronbach's  alpha  (i.e..  not  splitting  the  items 
into  17  parallel  subgroups)  would  have  resulted  in  a  slightly  lower  coefficient 
(0,77),  Our  findings  are  limited  to  one  form  of  the  WR  SAE.  and  the  results  from 
our  convenience  sample  may  not  be  generalizable  to  the  entire  student  population. 
Conclusion  The  WR  SAE  appri>aches  good  reliability  for  a  student  sample.  This 
indicates  that  the  lest  may  meet  one  of  the  criteria  for  validity. 


'  Swanson  DB,  Norcini  JJ.  Gross  LJ.  Assessment  of  clinical  competence.  Assess- 
ment &  Evaluationin  Higher  Education.  1987;  l2(3):220-46.  OF-01-139 
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THK  RKI   MIONSIIir  lUTWI'I-N  STl'DINT  ri'RI  ORM  WTE 
ON   nil    (  I  INKM    SIMM    M  l(  )N  SI  I  1  -  VSSh  SSMIM 
KXWIINAIION   \M)  IIMSOI   C  Rll  K  Al    III1NK1N(. 
SKII  I  S  OR  (  Rl!  KAI.  THINKINC  DISPOSITIONS 

Janice  C.  Johnson.  MS.  RRT.  Inula  l.Van  Scoilcr.  KdD.  RRT  and  Deb- 
orah L.  Cullcn.  EdD.  RRT.  Indiana  Cnivcrsily  School  ol  Medicine. 
Respiratory  Therapy  Program.  Indianapolis,  IN. 

Background:  Respiralory  Therapy  propranis.  and  undergraduate  degree 
programs  in  general,  are  expected  lo  produce  graduates  «ith  well-devel- 
oped skills  in  critical  thinking.  We  sought  to  delerinine  whether  or  not 
students  with  helter  skilK  in  critical  thinking,  or  a  positive  disposition 
toward  critical  thinking,  perlonned  helter  on  the  Clinical  Simulation 
self-assessment  examination  (CSE».  Method:  Seventeen  senior  students 
in  a  baccalaureate  respiratory  therapv  program  took  the  California  Criti- 
cal Thinking  Skills  Test  (CCTST)  aiid  the  California  Critical  Thinking 
Disposition  Inventory  (CCTDIl.  The  CCTST  is  designed  to  measure  the 
skills  component  of  critical  thinking.  The  CCTDl  is  designed  to  test 
one's  propensity  toward  thinking  critically.  The  content  validity  ot  each 
is  derived  from  the  definition  of  critical  thinking  developed  by  the 
American  Philosophical  Association.  .ApproMinately  tlvc  months  after 
completing  the  critical  thinking  instruments,  the  students  took  the  on- 
line version  of  the  CSb.  The  e.vtent  of  the  relationship  between  the 
CCTST  and  CCTDl  scores,  and  the  CSE  scores  was  determined  by  the 
Pearson's  product-moment  correlation  coefficient  (rl.  with  level  of  sig- 
nificance set  al  0.03.  The  correlations  between  the  CSE  subscales 
{Information  Gathering  and  Decision  Making)  and  each  of  the  CCTST 
and  CCTDl  subscales  were  also  determined.  Results:  The  Infoniiation 
Gathering  portion  of  the  CSE  showed  a  significant  correlation  with  the 
CCTST  total  score  (/■  =  0.5?5).  the  CCTST  analysis  subscore  (r  =  O-.'iOl ) 
and  the  CCTST  evaluation  subscore  (r  =0.545).  There  was  no 
significant  correlation  between  the  Decision  Making  portion  of  the  CSE 
and  any  of  the  critical  thinking  tests  or  their  subscales.  Conclusions: 
The  CCTDl  and  CCTST  are  not  valid  predictors  of  student  performance 
on  the  Clinical  Simulation  Self-.Assessment  E.vamination. 
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FREOl'ENCY  AND  IMPORTANCE  OF  ACI.S  SKILLS  IN  ADULT 
RESIMRA TORY  CARI    Hoberlv  PP.  EdD.  RRT.  1  enske  S..  US.  RRT, 
and  Yokuiii  J  .  US.  RR  1.  The  Ohio  Stale  L'niversiiy  Health  Sciences 
Center.  The  Ohio  Stale  University.  Columbus.  Ohio, 
Background:  ,\CLS  Provider  training  has  become  a  part  of  the 
educational  preparation  of  the  graduate  ad\anced  respiratory  therapist. 
However,  how  often  these  skills  are  employed  or  how  important  they  are 
in  the  work  selling  is  not  well  documented.    The  purpose  of  this  study 
was  lo  determine  the  frequency  and  importance  of  ACLS  skills  for  respi- 
ratory therapists  responding  lo  In-hospltal  resuscitations  in  the  acute  care 
setting    lurlher,  we  w  ished  lo  determine  il  there  was  a  dillerence 
according  lo  hospital  si/c.  Method:  We  surveyed  a  sample  of  100  acute 
care  hospitals  in  Ohio  by  using  a  written  questionnaire.  The  survey 
asked  department  managers  lo  rate  each  of  17  skills  as  to  frequency  and 
importance  in  in-hospital  resuscitations  on  a  5  point  Lickcrl-slyle  scale. 
The  sample  was  stratified  into  3  groups  according  to  hospital  size.    The 
skills  were  derived  from  American  Heart  AssiKiation  ACLS  Provider 
Instructor  Manual.  l'W7.  Results:  54  respondents  returned  usable  ques- 
tionnaires.   -Approximately  equal  numbers  came  from  each  hospital  size. 
The  need  for  .ACLS  Pro\  ider  certification  w  as  supported  by  98'7r  of  the 
respondents,  although  only  lyi  indicated  that  all  of  the  therapists  on 
their  resuscitation  team  were  ACLS  certified.  Based  on  frequency.  8 
skills  were  determined  to  be  w  ithin  the  current  practice  of  the  advanced 
practitioner.   In  order  of  frequency  performed  they  are:  recognize  lethal 
heart  rhythms  on  an  EKG.  recognize  major  .ACLS  conditions,  recognize 
non-letlial  heart  rhythms  on  an  EKG.  eariy  management  of  ACLS  condi- 
tions, perform  endotracheal  intubation,  suggest  ACLS  pharmacology, 
provide  defibrillation  w  ith  a  conventional  defibrillator,  and  perform  car- 
dioversion with  a  conventional  defibrillator.  ,An  ANOVA  showed  that 
the  frequency  of  one  skill  -  early  management  of  ACLS  conditions  -  var- 
ied by  hospital  si/e  w  ith  therapists  in  smaller  and  larger  hospitals 
performing  the  skill  more  frequently  than  those  in  medium  size  hospitals. 
In  general,  the  ratings  of  frequency  and  importance  did  not  correlate  with 
one  another.  Conclusion:  .Although  ACLS  merits  a  position  in  the  train- 
ing of  advanced  therapists,  more  than  half  of  the  skills  are  very 
infrequently  or  never  used  by  therapists.    I'he  results  prompt  us  to  ques- 
tion the  need  for  full  ACLS  training  of  all  therapists  who  participate  in 
resuscitations. 
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THE  EFFECT  OF  AMERICAN  RESPIRATORY  CARE  PROGRAM  ON 

THE  KNOWLEDGE  OF  Tl  RKISH  RESPIRATORY  CARE 

PR.ACTITIONERS 

Ar?u  An.  MS.  CRT,  CPFT.  Joseph  L.  Rau,  Ph.D.  RRT.  FA.ARC,  Vijay 
Deshpande,  M.S  ,  RRT.  Alan  Biggs.  M.A..  RRT,  Ruben  Resuepo,  M.D.  RRT, 
Georgia  .Stale  University.  Department  of  Cardiopulmonary  Care  Sciences. 
Atlanta.  GA,  ,American  Hospital,  Respiratory  Therapy  Department.  Istanbul. 
Turkey 

Introduction:  There  is  no  profession  of  respiratory  therapy  nor  formal  training 
in  the  field  in  Turkey.  Respiratory  care  is  taught  as  a  part  of  the  curriculum  of 
physical  therapy  and  nursing  and  performed  by  physical  therapists,  nurses  and 
physicians.  Much  of  respiratory  care  is  learned  by  nurses  and  physical  therapists 
as  on-the-job  training.     Lack  of  formal  education  threatens  the  overall  quality  of 
respiratory  care  in  Turkey.  Faculty  in  the  department  of  Cardiopulmonary  Care 
Sciences  at  Georgia  State  L'niversity  prepared  a  four  day  respiralt>r\  care  educa- 
tion program  at  the  request  of  the  School  of  Health  Sciences  at  Koc  University  in 
Istanbul.  Turkey,  to  address  this  lack.  Purpose:  The  purpose  of  this  study  is  to 
investigate  the  effect  of  an  American  based  respiratory  therapy  education 
program  on  the  knowledge  of  Turkish  Respiratory  Care  Practitioners.  Methods: 
A  total  of  37  Turkish  respiratory  care  practitioners  who  have  either  nursing  or 
physical  therapy  backgrounds  and  attended  this  four  day  program  participated  in 
this  research.  Participants  look  pre  and  post  wntten  multiple  choice  exams  on 
"Clinical  Applications  of  Respiratory  Care"  thai  included  questions  on  Patient 
.Assessment.  Basic  Modes  of  Therapy.  Mechanical  Ventilation,  and  Case 
Management.  The  same  exam  was  used  as  pre  and  post  in  order  to  compare  their 
scores.  The  mean  values  of  pre-post  lest  students"  scores  were  compared  with  a 
paired  student  t  lest.  Individual  course  scores  from  patient  assessment,  basic 
nuxles  of  therapy,  mechanical  ventilation,  and  case  management  were  reviewed. 
Results:  After  their  allendance  al  the  respiratory  therapy  program,  overall  mean 
score  of  participants  significantly  improved  from  26.21*14.2  to44.48±18.4  (p< 
0.001 ).  Conclusion:    Attendance  at  a  formal  four-day  training  program  in  respi- 
ratory care  techniques  and  procedures  was  effective  in  increasing  cognitive  per- 
formance by  participants.  Given  the  lack  of  emphasis  and  cumcular  time  on  this 
material  in  the  educational  programs  of  physical  therapists  and  nurses  in  Turkey, 
such  improvement  supports  the  introduction  of  formal,  specialized  training  in  res- 
piratory therapy  for  selected  caregivers  in  Turkey. 
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THE  EFFECT  OF  A  ONE-DAY  ASTHMA  EDUCATION  SEMINAR  ON 
KNOWLEDGE  OF  PEAK  EXPIRATORY  FLOW  R.ATE  MEASUREMENT 
AND  METERED  DOSE  INHALERS  WITH  SPACERS  A.MONG  HEALTH 
CARE  PROFESSIONALS  Terry  S.  LeGrand.  PhD.  RRT.  Donna  D,  Gardner.  BS. 
RRT.  and  David  C.  Shelledy.  PhD.  RRT.  The  University  of  Texas  Health  Science 
Center  at  San  .Antonio.  Texas. 

Background:  Morbidity  and  mortality  among  asthma  patients  have  been  on  the 
rise  in  recent  years,  while  availability  of  health  care  dollars  is  declining.  In  lodas  's 
managed  care  environment,  it  is  important  for  health  care  professionals  to 
effectively  educate  patients  to  better  manage  this  chronic  disease.  Objective:  To 
determine  if  a  one-day  asthma  education  seminar  results  in  enhanced  understand- 
ing of  peak  expiratory  flow  rate  (PEER)  measurement  and  use  of  metered  dose 
inhalers  ( MDIs)  w  ith  spacers  among  members  of  the  health  care  team.  Methods: 
Physicians  I MD;  n=l2l,  respirators  therapists  (RT:  n=I3),  registered  nurses  (R.N: 
n=73),  and  licensed  vocaliim.il  nurses  il  AN;  n=27)  were  given  a  written  lr\je/false 
pre-tesi  on  use  of  peak  Ifow  mclers  and  MDI's  with  spacers  followed  by  a  one-day 
asthma  education  seminar,  consisting  of  six  one-hour  lectures  and  an  asthma  fair 
emphasizing  use  of  medications  and  equipment.  Following  the  seminar  and  fair 
the  test  was  repeated,  and  scores  within  and  between  the  four  groups  were 
compared  using  paired  t-tesLs  and  ,ANOV,A.  w  ith  ;i<  0.05  considered  significant. 
Results:  Mean  scores  iSD)  are  shown  in  Tables  I  and  2.  There  were  no  significant 
differences  (;;  >  0.0.5)  between  MDs.  RTs.  RNs.  and  LVNs  on  the  pre-Iest  or  post- 
lesi.  When  grouped  together,  posttest  scores  for  all  participants  (n=125)  improved 
significantly  over  pre-tesi  scores  (;><0.(XX)1 ).  VS'hen  scores  were  compared  by  priv 
fession.  however,  only  RN's  showed  iul  improvement  in  PEER  measurement  lest 
scores  (/>  =  O.tXKIl ).  while  all  groups  improved  their  scores  on  MDI/spacer  use 
(/><0.05).  Conclusions:  .All  participants  showed  a  signiticani  improvement  in 
knowledge  of  the  proper  use  of  MDIs  and  spacers  follow  ing  attendance  at  the 
asthma  education  seminar  and  fair,  though  only  RNs  showed  impn>vement  in  the 
use  of  peak  How  measurements.  Participation  by  MDs.  RTs.  and  nurses  in  a  com- 
mon asthma  education  seminar  is  expected  lo  pro\  idc  consistency  in  disea.se  man- 
agement strategics  utilized  by  members  of  the  health  care  team,  resulting  in  more 
effective  edlicalion  of  paticnis  \^  ilh  asihnui. 
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IngMar  Medical 


Active  Servo  Lung  (ASL  sooo) 
Adult/Pediatric/TNleonatal 
Breathing  Simulator 


IngMar  Medical... 
Expanding  the  Vision 
of  Respiratory  Care 


•  Precision  lung 
model  tind  flow 
waveform  generator 

•  Spontaneous  or 
passive 

•  Breath  by  breath 
parameter  changes 

•  LabVIEW^"  based 

For  research,  product 
development,  and 
testing  of  respiratory 
therapy  devices. 


Tel:  800-583-9910 
Fax:  412-683-8404 
www.ingmarmed.coni 
info@ingmarmed.com 
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DEVELOPMENT  AND  PRELIMINARY  OUTCOME  OF  AN  INTERNSHIP 
PROGRAM  FOR  RESPIRATORY  THERAPY  GRADUATES. 

Jim  Keenan  BS  RRT,  Kaylene  Chnstcnsen  RRT.  Respiratory  Care  Service.  Pnniary 
Children's  Medical  Center  Salt  Lake  City  Utah. 
Background:  Primary  Children's  Medical  Center  (PCMC)  is  a  pediatric  and  neonatal  250-bed 
tertiary  care  center  for  the  intermountain  west  The  facility  has  a  55  bed  level  III  NICU  and  a  29 
bed  PICU-  PCMC  is  a  clinical  affiliate  for  Weber  State  University's  ( WSUi  Respiratory  Care 
Prugram.  Students  that  graduated  from  the  program  that  demonstrated  exceptional  skills  dunng 
their  clinical  exposure  were  occasiunalK  hired  lo  fill  the  large  number  of  open  posiDons  we 
have  UTiai  we  found  was  thai  ne\^  graduates  often  lacked  advanced  mtncate  problem  sol\  ing 
and  communication  skills  needed  to  function  in  our  high  acuity  environment-  We  often  turned 
down  new  graduate  applicants  in  the  hopes  of  finding  RCP's  with  more  neonatal  and  pediatnc 
expenence-  The  end  result  was  that  wc  had  many  unfilled  positions.  Program  Development  & 
Design:  PCMC  designed  a  respiratory  internship  program  to  allow  new  graduates  advanced 
training  in  the  area  of  pediatnc  and  neonatal  cntical  respiratory  cart  WSU  is  a  bachelors 
prepared  program.  In  the  programs  fourth  year,  students  are  required  lo  take  one  respiratory 
elective.  Up  to  this  time  the  eleciives  have  been  a  research  project.  QA  project,  and  or  asthma 
camp,  PCMC  proposed  to  the  college  that  they  add  the  respiratory  internship  program  as 
another  elective  option.  For  students  to  be  considered  for  the  internship  program,  they  must  be  a 
CRT.  licensed  and  have  ELS.  They  must  have  their  neonatal  and  pediatnc  climcal  rotations 
complete  and  meet  all  qualifications  at  WSU,  The  internship  consists  of  .36,  1 2  hour  shifts  thai 
must  be  completed  in  6  months  from  the  start  of  the  program.  The  student  will  be  assigned  a 
pnmary  and  secondary  preceptor.  The  preceptor  is  a  volunteer  staff  RCP  that  is  willing  to  par- 
ticipated in  the  program.  The  inlem  will  match  the  schedule  of  the  preceptors  to  best  suit  their 
schedules.  At  PCMC  we  have  an  assessment  team  that  assesses  all  patients  daily  receiving  res- 
piratory therapy  treatments  The  team  uses  patient  assessments,  patient  dnven  protocols,  and 
sconng  systems  to  determme  the  effectiveness  of  therap>    l"hc>  Miggesi  alternatives  in  therapy 
when  indicated-  We  feel  it  is  important  for  new  graduates  to  be  trained  in  this  area.  So.  of  the  }(•> 
shifts,  1 2  of  those  will  be  w  ith  an  assessment  team  member.  As  a  student  demonstrates 
proficiency,  it  is  documented,  and  then  they  are  allowed  to  perform  these  tasks  without  the 
direct  observation  of  the  preceptor,  A  stipend  is  paid  for  each  shift  worked.  At  the  end  ol  the  ^t^ 
shifts  the  internship  ends  and  the  intern  receiver  a  certification  of  completion.  The  iniem  may  or 
may  not  then  apply  of  a  permanent  full  or  part  time  position.  Discussion  &  Results:  Dunng  the 
program  we  have  the  opportunity  to  observe  the  students  for  performance,  communication 
skills,  work  ethic,  lime  and  attendance  This  insight  provides  us  with  additional  information  on 
the  intern  to  determine  if  they  would  be  a  qualified  candidate  for  hire,  The  preceptors  and  t>ther 
staff  members  appreciated  the  extra  assistance  by  the  work  done  by  the  interns.  To  date,  three 
intents  have  completed  the  program  Two  applied,  and  were  accepted  hir  permanent  lull  time 
positions.  The  other  decided  not  it>  take  a  fxisiuon  al  our  facilii\  (  oncluMon:  This  pn)gram 
allows  us  to  hire*  new  graduates  u  ith  a  higher  degree  of  neonatal  and  [vdialnc  ICL'  expenence 
and  to  fill  numerous  open  positions.  This  type  of  program  should  be  considered  by  high  acuity 
facilities  to  pnivide  exposure,  training  and  to  ultimately  hire  new 
respiratory  therapy  graduates. 
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Pediatric  Ventilation: 

KIDS   ARE    DIFFERENT 


•  NEW  CLASSROOM  VIDEO  • 


Children  are  so  different.  The  significant 

differences  In  the  anatomy  and  physiology  of 

the  respiratory  systems  between  adults  and 

children  may  pose  problems  for  practitioners. 

This  video  has  been  edited  for  classroom  use 

to  better  explain  the  importance  of  actions 

normally  taken  with  adult  patients  that  must  be 

reassessed  when  dealing  with  pediatric  patients. 

Featuring  Mark  Hewlett,  MS,  FAAP,  FCCP,  and 

Richard  D.  Branson,  BA,  RRT.  46-min.  videotape. 
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CREATION  AND  IMPLEMENTATION  OF  A  PATIENT  TEACHING 
PLAN.  Elsie  Collado-Koman.  BS.  RRT.  RCP.  Lon  Taylor.  RRT.  RCP.  Timothy 
Moms.  M.D,,  UCSD  Medical  Center.  San  Diego  Ca.  Background:  Education  of 
the  hospitalized  patient  in  matters  related  to  the  management  of  their  disease  al 
home  is  of  most  importance  in  today's  health  care  environment.  Both  the  scientific 
content  and  the  actual  leaching  method  may  have  an  impact  on  the  patiem's  long- 
term  disease  management.  In  order  lo  assure  that  our  practitioners"  patient  educa- 
tion sessions  were  accurate  and  consistent  we  implemented  a  department- wide 
patient  teaching  plan.  Method:  Home  oxygen  therapy  was  chosen  as  a  topic  for  the 
initial  implementation  of  the  patient  teaching  plan.  A  team  of  respiratory  care  prac- 
titioners was  assigned  lo  create  a  leaching  plan  for  patients  being  discharged  from 
our  hospital  on  home  oxygen  therapy.  Materials  on  patient  education,  techniques  on 
how  to  design  and  use  patient  teaching  modules,  as  well  as  various  reading  malen- 
als  on  home  oxygen  use  and  devices  were  disliibuted  prior  to  each  meeting.  The 
team  met  in  four  different  occasions.  The  first  steps  in  the  creation  of  the  teaching 
module  were  to  describe  the  learner  (patient)  and  his/her  learning  needs,  then  lo 
establish  an  educational  goal.  The  overall  goal  was  broken  down  into  specific  and 
attainable  objectives.  Each  objective  was  assigned  an  expected  outcome,  content, 
teaching  packet  and  evaluation  tool.  Before  being  trained  in  the  new  patient  teach- 
ing plan.  se\enty-eight  RCPs  were  asked  to  demonstrate  how  to  teach  a  patient  the 
appropriate  use  of  home  oxygen  therap> .  They  then  underwent  the  departmental 
training  program  for  patient  teaching.  They  were  then  asked  again  to  demonstrate 
how  to  leach  patients  how  to  use  home  oxygen.  Results:  Prior  to  being  trained  in 
the  departmental  leaching  plan,  the  practitioners  used  a  variety  of  methods  for 
patient  education,  most  if  which  were  inconsistently  presented  and  difficult  to  fol- 
low and  remember.  When  the  patient  teaching  plan  was  distributed  and  ihe  practi- 
tioners had  the  opportunit>  to  rehearse,  we  obscned  a  more  consistent  approach  to 
the  t>  pe  of  information  presented  to  the  patient  and  evaluation  of  the  learning  out- 
comes. The  distribution  of  handouts  followed  more  defined  guidelines  and  evalua- 
tion of  each  learning  outcome  was  obsen.ed  before  the  therapist  moved  cm  to  the 
next  objective.  Conclusion:  Patient  teaching  plans  provide  for  more  structured  and 
organized  patient  teaching  sessions.  They  are  useful  tools  for  providing  continuity 
and  excellence  in  patient  care.  Teaching  plans,  maintained  by  our  education  coor- 
dinator, are  now  routinely  used  in  patient  education  in  our  department.  This 
program  may  serve  as  a  nuKlel  for  other  institutions  interested  in  impnn mg  patient 
education  in  disease  management. 
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EVALUATION  OH  THi:  W  i-:S  [MUD  VIXONK  NEBl'LIZHR  WITH  THE  MALLINCKROOT 

NELLCOR  PL'RITAN  HINNI  IT  N4(l  VENTILATOR 

Erin  Lichtcntcls.  BS.  CRT.  Gen  BuJ^.  BS;  Douglas  Obcrlv.  MS.  RRT 

Hartford  HospilaL  Hanloixl,  CT. 

R\C'K(;ROliNI):Thtf  840  vcniilalor  is  a  new  model  crilical  care  vcrilitalor  developed  by 
MalllnekriHlI  Netkor  Piinlan  Bennett  The  840  was  not  designed  lo  accomnuxlalc  an  in-line 
ncbuli/cr.  thus  practitioners  are  required  to  use  metered  dose  inhalers  or  external  gas  ptiwcred 
nebuli/crs  to  deliver  mediculions  to  patients.  A  simple  calculation  ol  Additional  Volume  =  Ti  >. 
Flow  (Lpm/60)  is  used  to  assist  health  care  providers  in  dctemiinmg  the  added  inspiratory  vol- 
ume, The  \  i\One  nebuli/er  is  one  of  the  newest  wet  ncbuli/ers  on  the  market  manufactured  by 
Westnicd  This  nebuh/er  operates  at  4  Ipm  as  opposed  lo  the  typical  6  to  8  Ipm  recommended  by 
other  ncbuli/er  manulaclurers.  Our  goal  was  lo  determine  Ihc  effects  of  additional  gas  flow 
through  the  840  ventilator  and  determine  if  the  VixOne  nebuli/ertan  K-  used  to  deliver  st>linn'n 
based  medications, 

MKTHOnS:  The  sluily  was  conducted  by  utilizing  a  MallinekrtHll  S41I  ventilator.  VixOne  neb 
uli/er.  ("osnio  Plus  Respirator)  I'rotile  Monitor  (Novamelru  Medical  Systems  Incorporated),  a 
heated- wire  ventilator  circuil  lAirlife).  and  an  adult  lest  lung  (Neditester).  The  Cosmo  Plus 
device  was  placed  in-line  between  the  wye  and  the  lest  lung  to  determine  precise  inspiratory  and 
expiratory  volumes  from  the  lest  lung.  The  VixOne  nebulizer  was  placed  on  the  inspiratory  line 
of  the  circuit  ft  inches  before  the  wye.  The  \entilator  was  set  in  volume  control  mtxic  with  a 
ramp  waveform,  A  stiff  compliance  of  10  ml/cmH20  was  used.  Inspiratory  times  were 
determined  b\  tidal  volume  and  flow  rate.  Saline  was  aerosolized  in  the  nebulizer,  powered  by 
oxygen  at  various  flowrate  intervals.  Twenty-five  exhaled  tidal  volumes  were  recorded  at  inspi 
raiory  times  ranging  from  0.2  to  2.0  seconds  to  determine  an  average  tidal  volume  for  compan 
son.  Subsequent  liter  Hows  ranging  from  I  liter  to  15  1pm  were  then  tested. 
KXPERIKNCE:  When  adding  flow  to  a  circuit  during  a  nebulizer  treatment  there  is  an  increase 
in  measured  expiratory  tidal  volume  and  it  does  not  appear  lo  be  incrcmentaL  As  inspiratory 
times  and  flow  rates  increase,  the  tidal  volumes  became  erratic.  The  flow  rates  ranged  from  40  to 
150  Ipm  and  the  tidal  volumes  ranged  from  275  to  730  ml.  At  flowrates  above  8  Ipm.  we 
observed  expiratory  tidal  volumes  to  plateau  and  high  peak  inspiratory  pressures  above  90 
cmH20-  Ventilator  failure  txcurred  at  1 3  Ipm  causing  a  "severe  occlusion"  message  and  the 
ventilator  went  into  a  safety  ventilation  mode. 

CONCLUSION:  Based  on  our  research,  when  adding  flow  from  an  external  flowmeter  during  a 
nebulizer  treatment  there  is  an  increase  in  measured  expiratory  tidal  volume  and  it  is  extremely 
\anable    The  maximum  added  external  flowrate  that  the  840  ventilator  will  tolerate  is  12  1pm, 
However  based  on  our  observations,  flowrates  above  eight  liters  per  minute  could  produce  less 
than  adequate  ventilation.  Our  data  concludes  that  the  additional  volume  added  into  the  ventila- 
tor circuit  affects  the  adequate  monitoring  of  exhaled  tidal  volumes.  Health  care  practitioners 
utilizing  the  840  ventilator  and  nebulizers  powered  by  external  flowmeters  need  to  be  aware  ot 
the  ptitential  nsk  of  a  ventilator  failure  at  flowrates  above  8  Ipm  The  S4()  ventilator  can  tolerate 
the  VixOne  nebulizer  operating  at  4  Ipm  without  any  major  malfuncltons    Future  study  must  be 
done  lo  determine  the  efficacy  of  medication  delivery  with  the  VivOne  nebulizer  and  the  840 
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PILOT  COMPARISON  OF  PEAK  FLOW 

MEASUREMENTS: 

HAND  HELD  VERSUS  A  BREATH-ACTUATED 

NEBULIZERS 

Peter  Wang  BS.  RRT.  Wayne  Wallace  BA.  RR I.  Luis  Moreta-Sainz  MD 
Kaiser  Permanenic  Los  Angeles  Medical  Center,  Los  Angeles,  California 

BACKGROUND:  Paiient.s  suffering  from  asthma  or  other  reactive  airways  disease 
hcncfii  from  inhaling  medicated  aerosols.  Hand  Held  Nebulizers  (HHN)  deliver 

rosol  medications  during  inspiratory  and  expiratory  phases  of  a  patient's  respiration. 
Recently,  a  Breath- Actuated  Nebulizer  (BAN)  has  been  mtriKluced  that  only  delivers 
medicated  aerosols  only  dunng  a  patient's  inspiratory  phase  The  aim  of  the  study  was 
lt>  in\csiigalc  whether  using  BAN's  efficient  delivery  of  medicated  .lerosoK  improves 
peak  How  signifuanlly  o\er  current  practice  (using  a  HHN).  Ml-'llions  40  patients 
diagnosed  with  and  acute  epistxle  of  asthma  or  other  reactive  airvsays  diseases  were 
randomly  assigned  lo  two  groups.  All  patients  were  out-patients  treated  at  the  Allergy 
Clinic  or  Emergency  Department  by  RCPs  or  RNs.  One  group  received  medicated 
aerosols  (2.5  mg  Albuterol  or  2.5  mg  Albuterol/.5  mg  Ipratropium  Bromide  mixture) 

ia  HHN  (Hudson  RCI.  MICRO  MIST®.  Temccula.  CAi,  A  6-8  L/min  of  source  gas 
drove  the  HHN.  The  second  group  received  their  medicated  aerosols,  as  described 
above,  using  a  BAN  (Monaghan  Medical  Corporation.  AeroEclipse^^'.  Plattsburgh. 
NY).  A  5-7  L/min  of  source  gas  drove  the  BAN  in  accordance  with  the 
manufacturer's  prtxiuct  recommendations.  Peak  Rows  were  measured,  using  standard 
instructions,  by  the  (Dey  Laboratories,  Astech®,  Napa.  CA)  or  (Micro  Direct  Inc. 
Micro  Plus.  Lewislon.  ME)  at  0  and  10  mm.  Peak  flows  at  10  min.  were  subtracted 
from  the  peak  fiows  at  0  min  for  both  groups,  A  Student's  T-lest  (one-tailed)  was  cal- 
culated on  the  resultant  dillerenccs  bclwecn  groups,  RESULTS:  66  treatment.s  were 
conducted  on  40  palicnts  using  the  rcsciirch  protiKol    19  patients  were  excluded  from 
the  study  due  io  incomplete  information.  The  following  table  summarizes  the  result 
(Mean  and  Standard  Deviation  reported  in  L/min.); 


l)t'\  ice 

N= 

Mean 

Std.  Dev 

P-VaJue 

HHN 

17 

37.4 

50.4 

0.31 

BAN 

30 

44.8 

46.3 

The  Individual  stalistic  fur  Ihc  HHN  were  a  mean  flow  al  0  min.  of  222  L/min.  and  a 
mean  flow  of  239  al  10  mm.  (16.7'7r  improvemenl).  The  mdividual  statistics  for  the 
BAN  were  a  mean  flow  al  0  min.  of  193  L/min.  and  ai  10  mm.  238  L/min.  (23.3* 
improvemenl).  EXPERIENCE:  Caregivers  seem  to  prefer  B.AN  for  sicker  patienis 
with  lower  initial  peak  flows  CONCLUSIONS:  BAN  showed  a  greater  percentage 
improvemenl  in  Peak  Flows  o\cr  HHN  However,  the  o\crall  difference  in  the  peak 
Hows  between  the  devices  was  not  significant.  The  results  of  the  study  may  he  limited 
by  caregiver  device  selection  bias,  different  aerosol  medication  regimes,  and 
cumulatitve  effect  of  multiple  treatments  on  a  single  patient.  Furthermore.  patienLs 
assigned  to  the  two  groups  many  not  have  had  the  same  degree  of  responsiveness  to 
aerosol  medications.  OF-Oi-OIZ 
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The  Evaluation  of  Aerosolized  .Mbulerol  Deposition  In-line  via  Conventional  Ventila- 
tion versus  High  Frequencv  Oscillaton  Ventilation  (HFOV) 

Jason  Higgins.  BS  RRT.  .^dani  Dicbold.  RRT.  Sean  Mellor.  BS  RRT. 

Anthony  Dal  Nogare.  MD 

Parkland  Health  &  Hospital  System.  Dallas.  Texas 

Department  of  Respiratory  Care 

Purpose:  To  our  knowledge,  there  have  not  been  any  studies  evaluating  aerosolized  medi- 
:ation  deposition  with  the  High  Frequency  Oscillatory  Ventilator  (HFOV),  We  hypothesize 
that  aerosolized  medications  would  be  efficiently  deposited  when  given  in-line  with  HFOV 
We  therefore  compared  the  deposition  of  albuterol  given  with  Conventional  Ventilation  ver- 
sus HFOV  in  an  in-vitro  lung  model- 
Methods:  An  in-vitro  lung  model  with  specially  designed  filters  was  developed  for  this 
study.  We  compared  aerosolized  albuterol  deposition  with  Conventional  Ventilation  (Bear 
I iXX'l.  Bear  Medical  Systems,  inc.  Riverside.  CA)  and  HFOV  (3I00A.  Sensormedics,  Yorba 
Linda.  CA)  at  t\^o  separate  sites  in  the  lung  model.  The  Tirsi  set  of  data  was  collected  2  cm 
distal  to  a  #8  ETT  that  represented  the  canna.  The  second  set  of  data  was  collected  6  cm  lo 
iheleft  and  right  of  a  bifurcation  (90"  ancle)  in  the  model  that  represented  right  and  left 
mainstem  branches   Ten  small  volume  nebulizers  (Misty-Neb  Nebulizer.  Allegiance. 
McGaw  Park.  IL)  were  administered  with  3  mis  of  albuterol  (Wamck  Pharmaceuticals. 
Reno.  NV)  containing  a  total  of  15  milligrams  at  7  Ipm  for?  minutes  for  each  site  and  each 
type  of  ventilator.  Bias  How  on  the  HFOV  was  reduced  when  additional  flow  from  the  nebu- 
lizer was  introduced  so  that  mean  airway  pressure  was  unchanged.  After  each  nebuli/er  was 
completed,  the  TiltetN  were  removed  from  the  circuit  and  dissolved  with  6  mis  ol  ethanol  in  a 
sterile  container.  Samples  from  each  container  were  then  analyzed  with  a  spectrophotometer 
at  278  nm  to  calculate  albuterol  deposition  amounts. 

Results:  Deposition  amounts  in  milligrams: 


Filler  location 

Conventional  Ventilator 
(Rear  lOOOl 

HFOV 
ISensormedicsJlOOAl 

t'arina 

Mean     ]2r)    .SD-  1)1539 
Ranee  1  IIW-  147) 
•r  IKposiled-  8  3fS 

Mean    :i4l    SD-  05866 
Range    1053- 2501 
%  Deposited-   14  3'/V 

Left  Mainstem 

Mean    IISII7    SD- .00532 
Ranue   .  11^5-0891 
•i  Deposited-  54'; 

Mean-  0781     SD- .00647 
Range  I  068  090) 
v,  Deposited-  5  2'i 

Right  Mainstem 

Mean    0844    SD-  ,00581 
Range-  I  1)76-093) 
%  Deposited-  5.6t 

Mean    0818    SD-  ()0469 
Range- 1075- 091) 
%  Deposited-  5  6% 

Conclusion:  Studies  have  shown  thai  when  nebulized  aerosols  arc  given  in-line  with 
eonventinnal  mechanical  \entilalion.  approximately  1 ,5-l59r  of  the  medication  is  deposited 
in  the  airways.  We  found  that  aerosolized  medication  given  in-line  with  HFOV  using  a  spe- 
cially designed  adapter  will  result  in  similar  findings.  We  feel  that  patients  who  arc  on 
HFOV  and  have  been  diagnosed  with  hyper-rcaclivc  airway  disea.sc  would 
benefit  from  this  data.  OF-01  -022 


DELIVERY  OF  HELIOX  FOR  STATUS  ASTHMATICUS  UTILIZING 

PARATREND  7®  CONTINUOUS  BLOOD  GAS  MONITOR  . 

Clifton  Dennis.  RRT.  Dr.  Lynn  Coule.  M.D.  Medical  College  of  Georgia,  PICU 


Heliox  is  used  to  treat  asthma  that  is  unresponsive  to  conventional  therapy  ( 1 .2), 
There  is  published  data  indicating  that  heliox  is  effective  m  lowering  Pulsus 
Parado.vus  and  increasing  peak  flow  ( 1 1.  As  well  as  decreasing  PaCo2  and 
increasing  pH  (2).  We  monitor  airway  pressures  due  to  the  decreased  volume  of 
Heliox  delivered  when  utilizing  the  SV300  (-^ ).  In  this  particular  case  we  utilized 
the  Paratrend  7  intra-arterial  continuous  blood  gas  monitor  to  continuously  mon- 
lor  acid-base  and  oxygenation  status.  The  Paratrend  7  ha.s  been  shown  to  be 
effective  in  the  pediatric  population.  (4)  A  9-month-old  black  male  was  referred 
to  our  institution  for  pediatnc  intensive  care  management  of  acute  status 
ashlmaticus  that  was  refractory  to  conventional  management  that  included  con- 
tinuous nebulized  bronchcxiilators  and  oxygen  therapy.  This  patient  was  a 
known  asthmatic  w  ith  uncontrolled  asthma:  he  had  had  three  prior 
hospitalizations  in  the  previous  year  for  asthma  none  rcquinng  intubation.  He 
was  placed  on  Pressure  Regulated  Volume  Control.  He  received  continuous  neb- 
ulized albuterol,  intravenous  terbutaline.  magnesium,  systemic 
conicoidsleriods.  A  femoral  arterial  catheter  was  placed  to  monitor  blood  pres- 
sure and  provide  continuous  hlotxi  ga-ses  via  the  Paratrend  7.  This  patient  had 
imited  response  to  hronchodilator  therapy  and  adjunct  therapy .  Since  this 
patient  had  increasing  pe;ik  ainvay  pressures  and  a  worsening  respiratory  acido- 
sis. It  was  decided  by  the  care  team  to  try  heliox  via  a  SV  .100  ventilator  in  an 
attempt  to  decrea.se  the  peak  airway  pressures  as  well  as  to  decrease  the  respira- 
tory acidosis.  Throughout  all  interventions  continuous  blood  the  Paratrend  7  pro- 
vided gas  monitoring-  Within  1  hour  after  initiation  of  heliox  there  was  a 
dramatic  decrease  in  the  Pco2  and  an  increase  in  the  pH..  On  day  five  this  patient 
was  discharged  to  Ihe  pediatnc  general  care  floor  where  he  was  eventually 
discharged  home  in  his  normal  sale  of  health. 

I .Kudukis  TM.  Inhaled  helium-oxygen  revisited:  effect  of  inhaled-oxygen  during 
the  treatinent  of  status  asthmaticus  in  children,  J  Pediatr  Feb  1997;  1-10:217-24 
2,  Kass  JE,  Hehox  therapy  in  acute  severe  asthma.  Chest  Mar.  I99.'i:  I07(-1)  757- 
761 

.1.  Devabhaktuni  VG.  Effect  of  nitric  oxide,  perflurocarbon,  and  heliox  on 
minute  volume  measurement  nad  ventilator  volumes  delivered.  Grit  Care  Med 
l999Aug:27iS);  I60.V7 

4.  Coule  LW.  Accuracy  and  utility  of  a  continuous  inlra-anerial  blood  gas  moni- 
toring system  in  pediatric  patients.  Crit  Care  Med  2001  Feb;  29(2|:  420-6 
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An;il\si>  oCCIiniiiil  ('h;ii;nlrrisli(.s  iiiid  Driij;  Siiisili\it>   IVsIs 

ot'l.owi'r  Ki's|jiriil(>r)    I  rail  liiliitioii  l)>  Xanlhiininiias 

Mallopliiliii 

Wenxuan  Cao,  I.iu  l.i  DcnarliiRMii  ul  I'harmacology,  Tianjin 
Bailou  Hospital.  Tianiin  China   MKXMO 
Weiniin  Wang  Dcnartnicnt  ol  Respiratory,  Tianjin  Red  Cross 
Hospital,  Tianjin  C  hina    .^(H)2 1  I 

Objective  to  analv/c  the  clinical  characteristics  ol  lower  respira- 
tor) tract  infection  caused  by  Xumhonumas  inallophilia  and  to 
invesliiiate  the  antibiotic  sensitivity  o'i  Xaiulumumiis  inuUophitUi 
strains.^  Methods  Retrospective  study  of  the  clinical  data  of  54 
cases  with  lower  respiratory  tract  infection  by  Xanthomomis  nuil- 
lophilia.  includinj;  risk  factors  ot  morbidity,  clinical  symptoms 
and  signs,  x-rav  lindinus,  blood  routine  test,  treatment  and 
prognosis.  Drug  sensitKity  against  strains  oi X<iniluii)i(iiia\ 
mtUlophilui  by  KB  methiid  was  studied  Results  There  were  .T) 
males  and  I. s  females,  the  mean  age  being  .sl±l7  years.  STi  of 
the  cases  had  underh  ing  diseases,  most  of  w  hich  were  COP!) 
complicated  by  respiratory  failure.  57',?  of  the  cases  were 
immunocompromised.  .^9'^r  of  the  cases  were  in  ICU  of  CCU. 
549c  of  the  cases  accepted  invasive  treatments,  and  93%  of  the 
cases  were  given  broad- spectrum  antibiotics.  Clinical 
manifestations  include  chill  02'-'< ),  fever  ISO'; ),  cough  (94'7f )  and 
expectoration  (9l''f ).  The  chest  .\-ray  revealed  infiltration  in  lower 
lobes  of  both  lunL's    16  cases  had  consolidations,  and  1  I  cases 
were  complicated  with  pleural  effusions.  The  drug  sensitivitv  test 
in  vitro  showed  that  these  strains  were  niultiresistani  to  commonly 
used  antibiotics,  and  drugs  whose  sensitive  rate  were  over  50'^ 
included  .SMZco.  cefta/idine,  and  timentin.  Conclusions  The 
lower  respiratory  tract  infections  caused  by  Xanthomonas 
inahophilia  develop  in  patients  with  various  underlying  diseases, 
especiallv  in  the  immunocompromised  patients.  Risk  (actors  of 
morbidity  were;  patients  in  ICU  of  CCU.  acceptance  of  invasive 
treatment  and,  inappropriate  use  of  broad-spectrum  antibiotics. 
Clinical  inanifestations  include  severely  to.xic  symptoms  and  some 
cases  had  pulmonary  const)lidations  and  pleural  effusion. 
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Direct,  Rapid  Deleclion  for  Kifainpiii  Susceplihilil>  to  M. 
ruherciilosis 

Wcimin  Wang  Departmeni  of  Respiratory,  Tianjin  Red  Cross 
Hospital,  Tianjin  China    .^(K)2I  I 

W'cn.\uan  Cao.  Liu  Li  Department  of  Pharmacology,  Tianjin 
Bailou  Hospital,  Tianjin  China  .MKXMO 

Objective  To  evaluate  the  use  of  molecular  biotechnology  for 
direct,  rapid  detection  of  rifampicin-resislance  mutations  in  .M. 
tuberculosis.  Methods  45  M.  tuberculosis  clinical  isolates  and 
70  sputum  samples  were  tested  by  polymerase  chain  reaction- 
single  stranded  conformation  polymorphism  (PCR-SSCP)  tech- 
nique. M.  tuberculosis  strain  Hi--  Rv  was  used  as  control  and 
compared  with  the  result  of  susceptibility  test.  DN,\  sequencing 
was  also  performed  in  some  of  the  strains.  Results  .Ml  tested 
susceptible  isolates  displayed  identical  SSCP  patterns.  Of  29 
RFP  resistance  strains.  26(90'* )  had  distinct  mobility  shifts  that 
can  be  discriminated  from  susceptible  isolates.  9  sputum  samples 
which  were  successfully  evaluated  by  PCR-SSCP  showed 
concordant  result  acquired  from  BACTl-X'  460  method.  .As  the 
result  of  DN.-\  sequencing,  it  was  observed  that  seven  Rl-P-resis- 
tance  phenotype  of  M.  tuberculosis  strains  had  missense 
mutation,  in  which  5  isolates  displayed  TCG'^'TTG  orCAC 
mutations  at  codon  5.^1,  2  had  CAC'.'TAC  mutation  at  codon 
526.  On  the  other  hand,  one  strain  which  was  susceptible  to 
rifampin  exhibited  identical  nucleotide  alignment  to  be  sequence 
of  rpoB  gene.  Conclusions  RCR-SSCP  could  he  used  as  a 
method  for  simple,  rapid,  and  reliable  detection  of  rifampicin- 
resistance  mutations  in  clinical  samples  of  M.  tuberculosis. 
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LEVALBLITERGL  (LEV)  AFFORDS  .SUPERIOR  HEALTH 
AND  COST  BENEHT  OVER  RACEMIC  ALBUTEROL 
(RACi  IN  THE  EMERGENCY  DEPARTMENT  (ED I.  Deb 
Haider.  RPFT.  CRT.  RCP  North  Memorial  Medical  Center, 
Minneapolis.  MN  55422 


RAG.  the  most  common  pi-agonist  bronchodilator  used  in  the  treauiient  of 
acute  asthma  exacerbation,  is  comprised  of  50:50  mixture  of  (R)-  and  (S)- 
albuterol;  however,  only  (Rl-alhuterol  ( levalbuterol )  provides 
bronchodilatory  activity.  This  study  compared  LEV  and  RAG  for  the 
U-eatment  of  acute  bronchoconsuiction  from  pnman,  asthma  in  the  ED. 
Patients  (>I2  years  of  age)  were  administered  either  RAG  (n=30)  or  LEV 
(n=24).  Atrovenf  was  administered  concomitantly  with  the  tlrst  dose  of 
either  (Ji-agonist  but  then  only  as  subjectively  necessary.  Mean  initial  PEF 
(L/min)  and  FEV|  (L)  were  measured  in  a  subset  of  RAG  (n=16)  and  LEV 
(n=  1 3 )  patients  and  were  similar  between  the  treatment  groups  ( PEF.  209.2 
vs.  208.6;  FEVj.  1.21  vs.  1.17).  Pulmonary  function  improved  in  patients 
administered  either  P:-agonist,  however,  the  extent  of  improvement  was 
greater  among  LEV  patients  compared  to  RAG  patients  CJAPEF.  t&%  for 
LEV  vs.  46'7f  for  RAG;  9;aFEV|.  709;  lor  LEV  vs.  34',:;  for  RAG).  Greater 
bmnchodilation  was  .ichiev  ed  with  lower  total  amounts  of  LEV  ( 3 
mg/patient )  compared  to  R AG  ( 1 1.5  mg/patient ).  In  addition,  total  Atrovenl 
amounts  utilized  were  ~3-fold  lower  in  LEV  patients  (0.45  mg)  compared  to 
RAG  patients  (1.5  mg).  LEV  patients  expenenced  decreased  heart  and  respi- 
ratory rate  suggesting  resolution  of  hypoxia  and  reduced  anxiety.  In  contrast. 
RAG  patients  showed  increased  heart  rate  and  less  of  a  decrease  in 
respiratory  rate.  Also,  decreased  incidence  of  pi-agonist-associated  side 
effects  (ffemor,  nervousness,  tachycardia,  di//iness,  nausea,  cough  and 
headache)  were  observed  in  LEV  patients  compared  to  R.'\G  patients. 
Twenty  percent  of  RAG  patients  were  admitted  to  the  hospital  subsequent  to 
ED  therapy,  while  129f  of  LEV  patients  were  admitted.  Length  of  hospital 
stay  was  35  hour^  for  RAG  patients  and  23  hours  for  LEV  patients.  Despite 
the  higher  cost  of  LEV  ($1 .54/unit  dose )  compared  to  RAG  ($0.30/2.5  mg 
unit  dose;  $0.60/5.0  mg  unit  dose)  and  Atrovenl  ($1.1 2/0.5  mg  unit  dose);  the 
total  cost  of  bronchcxIiTator  therapv  between  the  two  groups  was  similar 
($4.89  and  $4.23  for  LEV  and  RAG,  respectively).  This  resulted  from  fewer 
LEV  and  Atrovent  administrations  necessary  to  achieve  bronchixlilation. 
These  data  suggest  that  LEV.  compared  to  RAG.  is  a  clinicilly  supenor  bron- 
chodilator. decreases  (i;-mediated  side  effects,  improves  clinical  outcomes. 
and  provides  cost  efficient  asthma  management  in  the  ED.  OF-01  -069 


MULTI-DRUG  RESISTANT  STREPTOCCOCUS  PNEUMONIAE 
IN  A  SUBACUTE  FACILITY 

Donald  Janner  MP:  D  Regitor;  Kathy  Comer  MSN  FNP;  Helen  Newsom  BSN 
NP;  Daved  van  Stralen  MD;  Ravindra  Rao  MD;  Doug  Padgett  BS  KHA.  Totally 
Kids®  Specialty  Healthcare,  Loma  Linda.  CA;  Loma  Linda  University  Medical 
Center,  Loma  Linda,  CA. 

Purpose:  Multiple  drug  resistance  has  become  a  problem  in  long-term  care 
facilities.  We  describe  multiple  drug  resistance  in  Strcptoccocus  pneumoniae  Irom 
tracheal  aspirates  at  a  long-term  care  facility.  MeIhod§:  Patients  arc  from  a  50- 
bed,  freestanding,  pediatric  subacute  facility  for  tracheostomy  dependent  patients 
(ventilator  and  non-ventilator  dependent).  Tracheal  cultures  obtained  for  body 
temperature  greater  than  38  .1°C,  change  in  respiratory  status  or  change  in 
secretions  ( thick,  green).  Mimmal  inhibitory  concentrations  (MIC)  were 
determined  by  e-test  for  penicillin  and  ceftriaxone.  Results:  221  cultures,  25 
( 1 1  %)  were  positive  for  Slreptoccocus  from  1 7  patients. 


Antiobiotic                         Resistance  (MIC  m  mcR)           Specimens  m^i        | 

Penicillin 

22 

19(.7b°o) 

Penicillin 

S4 

4(16%) 

Ceftriaxone 

a  1.0 

15(60%) 

Ceftriaxone 

>2.0 

5  (20%) 

Patients  treated  with  1.3  days  of  ceftriaxone  followed  by  2-3  weeks  of 
amoxicillin.  There  were  three  clinical  and  microbiological  failures  requiring  rc- 
trealment.  One  patient  with  heredilar>'  spherocytosis  required  four  courses  of 
therapy.  Conclusion:  Multiple  dnig  resistance  is  a  problem  in  long-term  care 
facilities.  Ceftriaxone  and  oral  antibiotics  were  etTectivc  to  treat  respiratory 
infections,  though  relapses  did  occur.  Clinical  Implications:  Multiple  antibiotic 
resistance  of  Sireploccocus  pneumoniae  can  occur  in  tong-tenn  care  facilities. 
MIC  may  help  guide  therapy. 
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A  BENCH  COMPARISON  OF  FOUR  NASAI.  CPAP  PASSOVKR  HliMIDIFIERS 

J.  U-\v;ir>ki.BS.RRT.  G,  Austin.  Eng  .  RC  Medical.  Inc  .ind  TACiA  Medical.  Inc  .  Ohio. 


Background:  Na-vil  continunus  p«)siiivc  uinAiiy  prcssua-  (CPAP)  is  on  accepted  la'atineiit  lor 
individuals  with  mixierate  to  seven;  obstructive  sleep  apneii.  Previous  studies  show  that  patient 
compliance  with  CPAP  trcainieni  can  be  as  low  as  4.S'^,  The  studies  suggest  there  aa"  a  number 
of  primary  conlributor\  to  low  patient  compliance,  including  ork nasopharynx  drying  Provid- 
ing humiditv  in-line  to  ilie  C"P.'\P  delivery  system  is  the  standard  treatment  Although  a  number 
(.ifCPAP  humidifiers  aa*  available,  there  is  limited  infomialion  regardinj:  [x.tIoitikuicc  Tlie 
purpose  of  this  study  wasioconipaa-  thehunndits  outputs  ot  Kumrncrcial  and  >mc  prutoiyix" 
CPAP  humidity  systems    Methods:  We  studied  Uommercial  nnri  lu-aicd  pass(>\er  style 
humidifiers  and  one  manufacturer's  molded  prototype  (TAGA  VeUvii\ '  i    I  sirig  .1  Kospirnn 
ics  Bi-PAP'  S/T  as  the  tlou  L'ciicrator.  sLuidiU'd  18  inch  and  6  fiKit  snunilh  Kirc  luhmg,  .1  Mmv 
resistor  with  a  leak  placed  distal  lo  the  How  generator,  mimicking  mask  CPAP.  .ind  a  ^alihraicd 
hygrometer,  we  measured  relative  humidity  (RH)  levels  at  the  patient  interface.  Ambient  lem- 
peratun?  and  humidity  levels  were  recorded  prior  to  the  stan  of  each  phase  of  the  testing.  CPAP 
generator  output  humidity  measurements  without  a  humidifier  in-line  acted  as  the  ba.seline  for 
each  te.st.  A  5-rrunute  stabilization  period  was  maintained  befort  sampling  output  humidity 
Pressure  and  flow  settings  were  selected  to  repre,sent  a  typical  range  of  CPAP  pressures  used  in 
clinical  practice  Pressure  .md  fiow  was  venfied  using  a  Timeter  analyzer,  model  RT-200.  The 
increase  in  mean  output  RH  over  ambient  was  compared  using  re-peated  measures  ANOVA. 
PaiPA  ise  multiple  ctwiipansons  were'  perlonned  u  tth  Tukey  lesi.  Results:  Data  represent  the 
mean  of  3  complete  measurements/unit. 


CPAP 

Pressure  & 
Flow  Rale 

Humidifier 

Ambient 
Temp.  "F 

AmhienI 
R.ll. 

Output 
K.H. 

Increase  in 
R.H.Over 

Ambient 

lOcmHZO 
-WL/min 

TA(}A  Vcl.vil\«; 

701 

474 

758 

60  I'J. 

Respin.nK^HiMs*)  51:053 

(jQg 

47  1 

72  5 

54  1% 

RcsMcd  1  SSI  5/1 

70.7 

48.4 

73.9 

52.6'7r 

NcllLDf  Puritan  Rennell 
S-M6386-00-A 

71  0 

479 

63.6 

330'7, 

15  cmH20 
-IJOL/min 

TAGA  Vckvilv 

73  3 

403 

73  7 

83  ]'-, 

RespiioniLS  OaMs®  532053 

71  5 

42  8 

70  6 

65  9T 

ResMed  188 15/1 

72,7 

41  5 

(i7  6 

633'5 

Nellcof  Puritan  Bennett 
S-6I63KMK1-A 

72  5 

41  2 

5803 

33  oo; 

The  TAGA  unit  demonstrated  a  significantly  higher  humidity  gain  compared  to  all  other  units 
(p  <  0.0O4).  The  Respironics  unit  had  a  higher  gain  than  the  ResMcd  .ind  Neilcor  units  (p  < 
0  05 1  PressutrVno\\  s  nKMsun.-d  at  patient  interlace  were  consistent  to  those  measured  at  the 
outlet  of  the  CP.\P  genentor,  shouing  that  the  huniidilier%cn?atcd  little  back-pressure  Conclu- 
sions: .All  de\lce^  tested  tncrciscd  the  output  huniidit\  le\eK  Units  with  a  baffling  system 
iT.AG.A  &  RcspironiLsi  consislcntK  pcrtormed  better  than  non  baffled  uniLs  Further  research  is 
needed  to  established  standards  tor  CP.\P  humidification  tesung  and  to  detetmine  the  effects  of 
humidity  use  on  pabent  complaints  and  overall  nasal  CPAP  compliance.  OF-0 1  - 1 1 1 


ANALYSI.S  OF  CROSS-CONTAMIN/XTION  OF  MF.TF,RED  DOSE 
INHALER.S  WHEN  USING  THE  RESPIRONICS  OPTICHAMBER 
UNDER  THE  COMMON  CANISTER  PROTOCOE. 
William  V.  Wojciccliowski.  MS,  RRT,  Huwartl  C.  Maddox.  Amanda  L. 
Moseley.  UnivcrMty  of  South  Alabama.  Miibile,  Alabama. 
Introduction:  Many  respiratory  therapy  departments  have  implemented 
the  common  canister  protocol  (ccp)  as  a  cost-saving  mechanism.  The 
purpose  of  this  study  was  to  investigate  the  safety  of  administering  MDI 
medications  among  patients  when  using  the  Respironics  OptiChamber 
under  the  ccp.  Methods:  Data  were  collected  from  patients  receiving 
MDI  medications  at  the  University  of  South  Alabama  Knollwood  Park 
Hospital  (USAKPH).  a  2.'i()-bed  teaching  hospital  where  the  ccp  is  used. 
The  study  involved  surveillance  of  a  sequence  of  three  specimen  collec- 
tions obtained  from  each  patient.  Specimen  collections  (specimens  A,  B. 
&  C).  obtained  on  BBL'^'CultureSwabs^"  were  cultured  on  two  differ- 
ent media:  sheep's  blood  and  chocolate  agar,  and  analyzed  for  growth  at 
24.  48.  and  72  hours  of  incubation.  Specimen  A  was  obtained  from  the 
MDI  mouthpiece  following  swabbing  with  an  alcohol  pad  before  the 
MDI  mouthpiece  was  attached  to  the  OptiChamber.  Specimen  B  was 
obtained  from  the  same  location  after  the  MDI  mouthpiece  was  removed 
from  the  OptiChamber.  following  the  administration  of  the  medication. 
Specimen  C  was  obtained  froin  the  MDI  mouthpiece  after  swabbing  it 
with  an  alcohol  pad  following  the  removal  of  the  MDI  mouthpiece  from 
the  OptiChamber.  MDI  medications  administered  included  Ventolin 
(albuterol).  Atrovent  (ipratropium  bromide).  Flovent  (fluticasone),  and 
Serevent  (salmeterol).  Patients  who  were  in  isolation  or  receiving 
mechanical  ventilation  were  not  included  in  this  study.  Results:  The 
sample  subject  profile  included  a  total  of  50  patients.  The  150  (50 
patients  x  3  cultures/patient)  cultured  samples  demonstrated  no  growth 
at  24.  48.  and  72  hours  of  incubation.  Conclusion:  Cross-contamination 
using  MDls  among  patients  in  conjunction  with  the  Respironics 
OptiChamber  under  the  ccp  did  not  occur.  Therefore,  the  ccp  is  a  safe 
method  for  administenng  medications  via  MDIs  using  the  Respironics 
OptiChamber.  A  significant  reduction  in  purchase  costs  of  MDIs  is  also 
possible  when  implementing  the  ccp.  For  example,  the  University  of 
South  Alabama  Medical  Center,  which  does  not  use  the  ccp  and  spends 
about  S36, 144.00/year  on  MDI  medications,  would  save  approximately 
$l9,879.00/year  using  the  ccp. 

OF-01-122 


PERFORMANCE  CHARACTERISTICS  OF  THE  SERVO  345 
USN  IN  PEDIATRIC  MECHANICAL  VENTILATION 
Williain  W.  Ouinn  RRT  RPFT.  Regina  Brzak.  Cheryl  Kennedy 
CRT.  Cape  Fear  Valley  Health  System  Fayetteville.  NC.  We 
sought  to  detetmine  the  rate  of  medication  consumption, 
efficiency  of  drug  delivery,  and  quantity  and  concentration  of 
residual  medication  in  a  bench  model  of  pediatric  volume  venti- 
lation while  using  the  Servo  345  ultrasonic  medication  nebulizer 
(USN).  Methods:  A  Servo  300  ventilator  was  attached  to  a  3.0 
mm  endotracheal  tube,  with  a  drip  trap  attached  to  the  end.  An 
adapter  containing  a  cotton  ball  was  attached  between  this  and  a 
standard  1  ml/cm  H20  infant  test  lung.  The  USN  was  operated 
with  2.5  mg  albuterol  in  3  ml  solution  in  a  position  10  cm 
upstream  from  the  patient  wye  for  thirty  minutes.  The  USN  was 
weighed  before  and  after  each  run  to  determine  rate  of  nebuliza- 
tion.  A  fresh  cotton  ball  was  washed  at  the  end  of  each  run  with 
20  ml  saline.  The  washing  was  examined  by  spectrophotometry 
to  detetmine  albuterol  content  as  a  percent  of  albuterol  placed  in 
the  USN.  The  residual  medication  in  the  USN  was  also  assayed. 
Ten  trials  were  done  in  SIMV  Volume  Control  first  with  a  rate 
of  40.  a  50  ml  tidal  volume,  33%  I-time,  5  cm  H20  PEEP  and 
l()09c  02.  Then  ten  more  were  done  with  the  rate  turned  down 
to  20.  Results  (SD):  Medication  nebulized  in  30  minutes:  Rate 
40:  2.21  ml(. 23)  Rate  20:  l.66ml(.20).  Percent  drug  delivered  to 
test  lung:  Rale  40:  3.6^;  (.9)  Rate  20:  3.2'7f(  I.I)  Concentration 
of  residual  medication  left  in  USN  compared  to  original  drug: 
Rate  40:  -i- 179^(5 1  Rate  20:  -i-7':'r(7).  Conclusions:  Under  the 
conditions  tested  the  USN  will  leave  residual  medication  which 
is  more  concentrated  than  the  original  medication,  in  a  manner 
very  similar  to  a  jet  nebulizer.  The  percentage  of  drug  delivered 
to  the  test  lung  is  also  similar  to  that  reported  from  similar  tests 
using  jet  nebulizers.  Finally,  at  a  rate  of  40  the  rate  of  nebuliza- 
tion  of  medication  was  .17  ml/min  perO.I  liter/sec  tlow  (2.21  ml 
in  30  min  with  2  liter  minute  volume  plus  .67  liters  expiratory 
bias  tlow),  not  the  .  1  ml/min  predicteiJ  by  the  USN  operator's 
manual  OF-Oi-129 


PARI  VS.  SIDEJTREAM  NFRI II ITFR  COMBINED  WrPH  TWO  COMPRESSORS  FOR 
AEROSOLIZATION  OF  PULMOZYME*  Ben  Kcsser.  RRT.  David  Geller.  MD  The  Nemours  Chil- 
da-n's  Clinic.  Orlando.  FL. 

Background:  F*ulmozymelrhDNase)  is  a  nebulized  drug  that  reduces  sputum  \xscoelisticit\  in  pabents 
with  L\  Stic  fihrt)sis  Pujmn/yniedeloer,  with  the  SideSueani  iSSt  nebulizer  powered  b\  the  powerful 
Invacare  Mobil.Aire  (MA)  compressor  assailed  in  greater  incTea.se  in  FEV'I  than  the  Hudson  T- 
Updraft/I*ulmoAide  combinauoni  1 1,  probably  due  to  the  smaller  droplet  size  which  may  reach  smaller 
airways.  However,  the  MA  is  expensive  (not  always  covered  by  third  party  payors!,  arrd  the  .SS  may 
waste  significant  drug  due  to  the  mouthpiece  design  and  the  constantly  open  ventun.  Our  hvpotheses 
were  1 1  breath-enhanced  nebulizers  produce  more  drug  in  the  fine  particle  range  than  SideStream.  and 
2 1  the  more  powerful  MA  compre.ssor  changes  the  perfonuance  of  nebulizers.  We  evaluated  the  amount 
ol  Pulmozyme  delivered  by  three  ditTerent  nebulizers.  Invacare  Sidestream  (SS).  PARI  LC  STAR 
I LC ).  and  PARI  LC+  ( LC+ 1  when  powered  by  two  different  compressois:  the  MA  and  the  PARI 
PRONEBULTR.A1PNU1 

Methods:  liach  nebulizer  was  charged  w  ith  2  5  ml  Pulmozyme  ( 1  mg/ml  i  For  each  nebulizer/ 
compressor  system,  we  measured  the  Mass  Median  Diameter  ( MMD 1  and  the  respirable  fracuon  (*l  RF 
=  panicles  <  5  microns)  using  la.ser  ditTracuon  iMalv  em  Spraytec )  We  additionally  measured  the  total 
"inspued"  dose  of  drug  captured  on  a  filter  dunng  simulated  breathing,  and  calculated  the  nsspuable 
drug  dose  (RDD),  i.e.  the  product  of  the  'vRF  and  the  total  inspued  dose  Breath  simulator  sctungs  were 
rate  of  18  breaths  per  minute,  udal  volume  of  50O  ml,  1  Erauoof  115  Duration  =  time  dunng  simu- 
lated breathing  from  the  beginning  of  nebulization  until  I  minute  past  the  onset  of  sputter  I^llmoz\  me 
w  as  a.ssayed  with  spectrophotometry .  We  studied  3  nebulizers  of  each  type  in  duplicate  for  both  the 
laser  and  breath-simulation  studies. 
Results: 


Neb/Compressor 

MMD 
iniicronsi 

■-fRF 

Inspired  Dose 

(mg) 

RDD 

(mg) 

Duration 
(minutes) 

SS/PNU 

3.45  ±0  13 

708i2  2 

0  17  ±0  09 

0.12±0.06 

4.I9±0.2 

LC'/PNU 

3  36  ±0  18 

68  2±2S 

0  68  ±0  10 

0  47*0.06 

7  I61O.3 

LC+/PNU 

5.19±0,26 

48  7  ±  1.9 

0-46  lO  10 

0  22±0(M 

5  61  ±04 

SS/MA 

l.84±0  19 

90.8  ±  2.6 

0  14  ±005 

(1  12±0tH 

3  84  ±  0  7 

LC'/MA 

2.06±n.07 

84.9  ±  14 

0-43  ±  0.02 

037  ±0  01 

4  53  ±  0.2 

LC+/MA 

2.95  t  0.05 

69.5  1 0.8 

0.35  ±0,08 

0  24  ±0.05 

3  9910.2 

Discussion:  The  SS  produced  an  aerosol  with  an  equal  or  smaller  MMD  and  higher  S-RF  v-s.  LC+  or 
I  r*  with  either  comprt'sMir.  The  MA  compressor  rxrduccd  trcalmcnl  Ijmcs  and  MMD.  and  increased 
^1  RF  for  all  thrte  nebuli/ers  However.  RDD  takes  into  acciwni  not  only  "^RF  but  also  the  efficiency  of 
the  device,  and  is  a  more  relevant  measure  for  comparison  of  different  nebulizer/compressor  systems. 
The  RDD  for  the  LC+  and  LC  were  2-i  times  higher  uith  either  compressor  ihan  thai  of  ihc  SS. 
Despite  Reducing  the  MMD.  ihe  MA  did  not  improve  RDD  (dose  available  to  the  lung)  for  the  SS  or 
LC*.  and  resulted  in  less  drug  being  delivered  by  (he  LC,  due  to  increased  waste  during  exhalation  and 
inax:;Lsed  dead  \olumc  in  the  ncbuIi/crs 

ConclusioRs:  Though  the  SS  nebuli/er  and  liK  M.\  comprcsstir  cavh  produced  small  paiticlcs  in  a  short 
lime.  the>  had  larcc  drug  losses  dunng  exhalation  and  high  de^d  volume  The  LC+/PNU  ar>d  LC/PNU 
;irc  less  uostlv  ;ind  prrxJucc  2^  tin)c.s  more  rcspirablc  Pulmo^v  nx-  than  the  SS/MA(  1 1. 

OF-01-130 
1 )  Geller  DE  Pediau  Pulmonol,  1998:25:83-87, 
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COMP\RIS()N()h  I•K^SS^  K1/II>N!I  1 1  K  IM  »SK  INHAI.KR  (pMDI)  n-XH- 
NIQl  1    IN  IWOIM DIMKK    si'K  I\l   \\  i  I  INKS. 

James  I-.  M.inin.  KK  i .  .Sus,iri  K  t  )i:niK.  KK  I .  KUxrii  (.    CVitui.  MD,  Dcrvirtnicnis  of 
Pttlialncs.  ami  Pulmonan  Son  ices.  MctniHcalih  Medical  Center.  Cleveland.  OH 

INTRODl'tTlON:  Aslhma  is  ihc  most  annnuin  chnmic  disc;Lse  ol  chlldhiiixJ  atlecling 
M\  estimated  4  S  million  children.  Routinely,  inluilcd  medications  an:  pa*scnbcd  lor  pa*- 
\enlion  .ind  fes..-uc  therapy,  Many  lomis  ot  deliver,  systems  iur  available  ioj  the  inhala- 
tion R>uic    (*n>pcr  use  and  compliance  w  ith  taking  all  nKdicatums  is  imporlant  to  ensure 
adequate  control  ol  symptoms,  A  Pediainc  Asilima  Compliance  and  Technique  ( PAC'I") 
Clinic  was  established  with  one  ot  its  pnm;ir>  giuK  to  lonn  a  simple  but  elteclive  asthma 
plan  consisting  of  iiKdicalions  given  hy  iIk*  pMI^I    MKTHODS:  Thirty  six  pediulric 
asthma  patienLs  on  inhaled  medication  were  evaluated  for  proper  use  of  pMDI  technique 
according  to  the  1 W7  NHl.BI  iitudelines  for  the  l)mi;n,nis  urui  \fii/uiKemetU  o/AMhnut. 
The  case  conir\>l  study  consisted  of  18  patients  frtnii  an  established  Pediatnc  Pulmon;iry 
Clinic  (PK^)and  18  p;iUent.s  trnm  the  PACT  clinic.  The  gnmps  were  simihir  in  age.  PPC^ 
mean  10.89  (range  6- 1 7 ».  P.'\CT  9,^  (6- 1 7 » and  prebrvinchodilator  J-tV,.  PPC  mean 
88.5':t  (52- 1 25'*  ).  PACT  85.2'+  (59-  U>3'; ).  liitch  p;ilient  needed  to  be  seen  a  minimum 
of  two  linKs  for  analysis.  The  only  dilTemnce  being  that  in  the  PACT  clinic  all  patient.s 
v,VK  evaluated  for  technique  on  their  initial  visit.  .Mter  allowing  the  paucnt  to 
demonstrate  the  technique  without  pn)mpting,  a  thonmgh  review  and  demonstration  v^as 
performed  by  the  a-spiratorv  therapist.  liach  unsuccessful  step  was  highlighted  on  a  patient 
education  hand  out  and  given  to  the  patient,  RFSITLTS:  On  average  both  gmups 
performed  a  median  of4/X(.'^()*~r)oflhe  steps  correctly  on  ific  initial  evaluation.  No  one 
was  able  to  pertomi  all  steps  salisfactor>    On  the  second  visit,  the  PACT  patients 
performed  a  median  of  7/8  (88^^  |  (range  4-8)  steps  correct,  with  5/8  steps  performed  sig- 
nificantly bener  than  their  PPC  counterparts  (p<..U2.  sign  test).  With  success  being  8  cor- 
rect steps,  the  PACT  grx>up  had  6/18  (33'a-)  patients  who  could  performed  all  8  steps  cor- 
rect as  compared  to  the  PPC  patients  (p  .031). 
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A  COMPARISON  Ol-  THH  USE  Ot-  LKVALBUTKROI.  COMPARED 
TO  RACI-.MIC-  ALBUTEROL  IN  IHE-;  PULMONARY  STEPUOWN 
POPULATION 


John  Davies  RRT.  Neil  Maclntyre  MD,  Greg  Ahcam  .MD.  Boyd 
Hudson  RRT.  Bill  Webb  RRT  Duke  University  Medical  Center. 
Durham.  NC. 


HYPOTHI-SIS:  Raceinic  Albuterol  consists  of  both  an  R-isomcr  and  an 
S-isomer.  The  R-isomcr  is  responsible  for  bronchodilation.  The  S- 
isonier  was  originally  thought  to  be  inert,  but  recent  evidence  appears  to 
relate  it  to  unwanted  side  effects.  I^valbuterol  is  a  new  preparation  that 
contains  only  the  R-isomer  and  has  a  longer  duration  than  racemic 
albuterol.  We  hypothesized  that  routine  use  of  levalbuterol  administered 
TID  wiiuld  require  fewer  overall  as  well  as  PRN  treatments  than  racemic 
albuterol  administered  QID. 

METHOD:  The  study  design  was  a  three  month  observational  period 
using  levalbuterol  TID  +  pm  instead  of  racemic  albuterol  QID  +  pm  as 
the  standard  beta  agonist  bronchodilator  therapy  on  our  pulmonary  step- 
down  unit.  The  same  three  month  period  during  the  previous  year  when 
racemic  albuterol  was  the  standard  beta  agonist  bronchodilator  therapy 
was  used  as  a  historical  control  period.  Total  and  pra  treatments/patient 
were  calculated  during  both  periods  and  compared  using  unpaired  T 
tests. 

RESULTS:  The  total  number  of  treatments  decreased  from  ^HiS  during 
the  control  period  to  2613  when  Levalbuterol  was  used  (i.5  treatments 
per  patient  day  and  2.8  treatments  per  patient  day  respectively  -  p  < 
0.05).  The  number  of  PRN  treatments  declined  from  540  during  the  con- 
trol period  (Racemic  Albuterol)  to  .^75  durmg  the  levalbuterol  period 
(0.5  pm  treatments  and  0.4  pm  treatments  per  patient  day  respectively  - 
p<0.()5). 

CONCLUSION:  Levalbuterol  1 .25  mg  delivered  on  a  TID  +  PRN  basis 
results  in  fewer  PRN  treatments  per  patient  day  as  compared  to  the 
Administration  of  Racemic  Albuterol  2.5  mg  QID  -hPRN. 

Note:  Sponsored  in  part  by  Sepracor. 


OF-0M69 


Bench  Evaluation  of  (lie  Hl'M.AX  Heated  Humidifier 
Carl  Haa.s.  MLS.  RRT:  Kcnl  Millt-r.  BMT.  RRT.  Kcnnolli  B.ind> ,  RRT:  Steven  Dorai.  MD 
llnivcp.ity  of  Micliigan  Heaitti  Svstcm,  .-Xnn  .\rtiorMI 
BACKGROUND:  Heated  humidifiers  used  during  mechanical  ventilaton  should  deliver  a 
minimum  absolute  humidity  of  }Q  mg/L  of  water  at  33  +  2'C  (RcspirCaie  1992:  37(8):887- 
90).  We  evaluated  a  pre-prtxiuction  prototype  humidification  system  (Humax.  Res-pimnics 
Inc)  that  uses  a  heated  wire  wrapped  with  a  braided  bundle  of  hollow -core  water-filled  micro- 
porous  fibers  in  the  inspiratory  limb  of  the  breathing  circuit.  Tests  were  conducted  simulating 
conbnuoas  and  intermittent  flow  conditions. 

METHODS:  Heater  tcnipcralure  was  set  to  37°C  for  all  tesls.  Each  test  was  10  minutes  in 
duration  and  performed  in  mphcatc.  A  hygrometer  ( HM34.  Vaisala)  measured  temperamn; 
(Thjpw)  and  relative  humidity  ( RH)  six  inches  from  the  wye  on  the  in-spiratory  limb  ~2  inches 
distal  to  the  humidifier  themuster  (Thcjicri.  Measutemenb  of  Thcaio.  Thsgrp  and  RH  were  taken 
each  minute  of  the  test.  Absolute  humidity  ( AH )  was  calculated  for  each  data  point  as  the 
product  RH  and  the  maximum  humidity  le\ el  for  a  given  tempemlun:-  Continuous  flows  of  5. 
20.  -10. 60.  80.  and  100  L/min.  delivered  \  la  a  calibrated  tlow  niclcr.  wca-  Ntudicd.  Inlermittent 
flow  conditions  consisted  of  2  studies  using  a  PB-840  ventilator  (Carlsbad.  C.Ai  Sltuiy  I:  .-Xn 
I;E  of  1:2  was  used  with  Ihc  following  VT  times  rate  combinations:  0. 1  L*40: 0.2  L"20. 0.5 
L'20. 0.9  L»20  and  0.9  f.30.  StiiA'  2:  A  VT=fl.9  I,  and  RR=20  with  a  decelerating  inspira- 
tory flow  of  30. 60. 90  and  1 20 1./min.  resulting  in  an  1:E  ranging  from  1.5:1  to  1:5.3. 

RESUI-TS:  Tiaia  was  0.5-2°C  <  T^yp,,  for  the  initial  1  -2  minutes,  then  Them  >  Thygio  by  0.5 
-  2X  until  study  end  during  all  tests  Continuous  flow-:  RH  re.Tched  lOfY^c  by  minute- 1  in  all 
tests.  The  system  could  not  mamtain  temperature  &  RH  at  100  L/min:  system  was  shut  down 
and  reset  every  5  minutes.  The  tabic  shows  how  quickly  a  temperature  of  33  was  reached, 
icmpciature  and  AH  at  which  the  system  plaieaued  and  tiine  to  attain  plateau. 

Tested  Flows  (L/min): 
TimetoThyKn>  =  33^C)min) 
Plateau  TCCytime  (min) 
Plateau  AH  (mg/L)/time  (min) 

Intermittent  flow:  Sliuh  I-  In  all  tests,  T|,yp„>33°C  by  minute-5.  RH^lOO^c  by  minute- 1,  AH 
>30  mg/L  by  minutc-3  to  4  and  platcaucd  near  44  mg/L  at  minutc-8.  Stiuiy  2-  in  all  tests.  Thy. 
jro  >33°C  by  minute-5.  RH=  I IX)"*  by  minute- 1,  AH  >30  n\g/L  by  ininute-2  and  platcaued 
near  44  mg/L  at  minutc-8 

CONCLUSION :  This  sy  stem  w  as  V  ery  efficient  in  heating  and  humidi^ing  all  but  extreme 
conditions:  reaching  target  tcm[x*r.itun.'  within  2-10  minutes  .ind  t;egct  RH  within  1-2 
minutes.  A  poviible  limitation  of  the  study  was  the  shon  duration,  although  pa'liminary  test- 
ing demonstrated  that  the  system  maintained  temperature  .and  RH  once  a  plateau  was  reached 
for  the  duration  of  an  extended  observation  penod  (>4  hrs).  .^  comparison  agaiast  other 
healed  humidificpi  is  warranted. 
This  stud\  M  fw  fitrulfd  b\  /tfspmmics  Inc. 
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EVALUnON  OF  A  NEW  IN-LENE  COLL.>\PSIBLE  HOLDING  CHAMBER  (CHCi 

FOR  DELIVERY  OF  INHALED  .MEDICATIONS  TO  THE  MECH.\NIC.\LLY  VEN- 

TIL.'\TED  PATIENT 

Jolvon  P.  Mitchell.  Sara-Lou  Bates.  Cathy  C.  Doyle. 

Mark  W,  Nagel,  Robert  W.  Monon  and  James  N.  Schmidt 

Trudell  Medical  Aerosol  Laboratory.  London.  Canada 

Background:  Delivery  of  medications  from  pressurized  metered  dose  inhalers  (pMDIs)  to 
mechanically  ventilated  patients  is  complicated  by  the  presence  of  the  endo-tracheal  tube 
(tTTT)  as  well  as  by  'rain-out'  of  condensed  water  vapor,  both  of  which  make  it  more  ditTi- 
cult  to  deliver  the  [hcrapeuticalK  Iseneficial  p«irtion  of  the  dose  contained  in  piulicles  <  4  7 
^im  aCHKlvnaniK  diameter  to  tile  patient    The  .-VeroVent "  11  eollapsihle  holding  eh.tmber 
((CHC).  Monagh.in  Medicd  Corp  .  Plansburgh.  NY)  has  been  redesigned  looptimi/e 
transport  of  pMD[-delivered  aerosols.  It  is  intended  to  remain  collapsed  in-circuil  when 
not  in  use.  and  is  expanded  whilst  aerosol  therapy  is  being  delivered. 
Methods;  We  compared  the  in  vttw  performance  of  a  group  ol  .-\eroVenl'*'-!!  CHCs 
(n=5  devices)  for  the  delivery  of  a  short-acting  hronch*slilat*>r  iPnnenbl"-HF.A:  108  ^ig 
albutenil  sulfate  ex  actuator  mouthpiece  of  the  pMDI.  Key  Pharmaceuticals.  Kenilworth. 
NJ)  in  both  a  dry  (T=24°C/RH=50%)  and  humidifie-d  (T=.34°C/RH=I0O<y  )  adult  ventila- 
tor circuit  Tidal  breathing  (750-ml)  was  simuUited  with  inspiratory/expiratory  ratio  of  1 :2 
and  rate  ca.  1 5  breatlis/inin  b\  means  of  .in  Infrusonics  ..\dult  Star*  1 .500  v  entilator    The 
CHC  was  located  in  tlic  inspiratory  limb  of  the  \  entilator  cireuii   Filler  collection  at  the 
distal  end  of  a  8-mm  diameter  endo-tracheal  tube  was  used  to  assess  total  emitted  dose 
(TEDiot)    In  a  parallel  study  conducted  at  room  ambient  conditions,  the  .-XeroVcnt  "-II 
CHCs  were  connected  directly  to  the  induction  port  of  an  .\nderscn  8-stage  cascade 
impactor  operated  in  accordance  with  the  US  Pharmacopeia,  in  order  to  determine  the  fine 
particle  fraction  (FPF,,,,,.  particles  <  4.7  jtm  aerodynamic  diameter  I  leaving  the  CHC.  Fine 
panicle  dose  ( FPDyCTifmp)  was  then  calculated  as  the  pnxluct  of  TD..„  and  FPF,mp  divided 
by  100.    Measurements  of  TD,mp  and  FPDmp  for  the  pMDl  without  CHC  (n=5  canislcis) 
were  also  undertaken  by  impactor  to  detennine  baseline  drug  availability  for  this  formula- 
tion. 

Results:   TED.„,  (mean  ±  SD)  with  the  AeroVent'"-ll  CHCs  in  the  dry  ventilator  circuit 
was  54.0  ±  6.6  )ig/dose.  decreasing  to  30.5  ±  4.0  ng  when  the  circuit  was  humidified. 
FPF.mp  was  89.5  ±  1 .3*.  The  absence  of  the  hit  for  the  imp,Krtor  measurements  is 
deemed  unlikely  to  have  had  a  significant  elTcxt  on  this  parameter,  since  ttie  coarse  ballistic 
component  of  the  .aerosol  had  alre-ady  been  re-moved  by  the  CHC    Fine  particle  dose 
(FPD^CTiimr)  c'x  AeroVent'"-II  CHCs  was  there-fore-  estimated  to  be  close  to  48  tig  (dry) 
and  27  ng  ( humidified  I    By  companson.  TED,mp  and  FTDmp  from  the  pMDI  alone  were 
79, 1  ±  1 ,3  ng  and  43.6  ±  1 .7  ^g  respctdvcly. 

Conclusions:   L'ndcr  dry  conditions,  fine  particle  dose  from  the  new  AcroVcnt""-!!  CHCs 
was  coriip.u-able  w  ith  that  ,n  aihible  fnim  the  pMDI  alone    As  expected,  the  presence  of  a 
.satur.ited  en\  in>niiient  in  the  hLimidified  eiauil  a-dueed  the  delivery  ot  mt-dication.  Never- 
theless, fine  piirticle  dose  was  still  almost  62' .  of  that  a\  :ulablc  from  the  pMDI  alone  under 
ideal  conditions  (direct  delivery  ex  actuator  under  dry  conditions).  OF-01  - 1 85 
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PERFORMANCE  OF  HEATED  HUMIDIFIERS  AT  PEDIATRIC 

VENTILATORY  SHITINGS 

TNBhida.M.D.:  M  Nishimunt.  M.D,.  Ph.D.;  Y  lujino.  MX),.  Ph.D..  A  Uchiyama.  MIX.  I'hl).; 

and  T  Miishiino.  M.D..  Ph.D. 

lolcnsivc  Cvc  Unit.  Osaka  UnWcnity  Hospiial,  J^nn 

Infant  ventilatore  usually  mainiain  a  coniinuous  flow.  ITiis  improves  trigger  performance 
dramatically,  however  siimc  ventilators  use  a  very  low  continuous  flow  l(  lakes  a  long  time  for 
inspiratory  gas  lo  travel  from  ihc  humidifier  chamber  to  ihc  patient'-i  airway.  It  may  therefore  be 
didlcull  loconsislcntlymaintHin  the  humidity  (II)  and  tcmpcralureO)*''" delivered  inspiratory 
gas  with  a  heated  humidifier  (HH)  At  pediatric  ventilatory  settings  with  a  low  continuous  How, 
we  compared  the  pertbrmanccs  of  dilTcrcnt  lUh.  Methods:  Using  a  pediaUic  model  lung,  we 
compaird  the  perfonnances  of  commercially  available  IIHS-MR730  with  MR  290.  Fisher  & 
Paykel  (f&P);  Conchathcrm  TV,  Hudson  RCI  (C  FV);  and  I  lummax  II.  Mctran  (H  ID  A  sensor  to 
monitor  I  and  H  (Moiscopc,  Mera)  was  placed  bcnvecn  the  Y-piecc  and  inspiratory  limb  of  the 
ventilator  cirvuiL  A  Servo  300  ventilator  was  connected  to  the  pcdiaU-ic  model  lung  (test  lung 
CPU  Difigcr)  via  a  pediatric  ventilator  circuit.  Ventilator  settings  were:  peak  inspiratory  pressure 
20cmHiO;  PEEP  5cmHjO;  respiratory  rale  30  breaths/min;  continuous  flow  OSIpm.  Each  IIH 
was  set  to  mainiain  the  airway-opening  temperature  a(  32''C'  and  i^C  Results:  The  table  shows 
T.  relative  H  (TUI).  and  absolute  11  (AH)  at  the  air>vay  opening  fViP  and  C  IV  failed  to  achieve 
the  set  T,  although  they  maintained  100%  RII.  In  H II.  T  was  unstable  although  it  maintained 
mean  T  close  to  the  selT. 


1 

32°C 

1 

)7°C 

1 

T 

RH 

AH 

T 

RH 

AH 

Hn 

31.6*1.9 
(29.6-34.7) 

91.8*0.4 
(91.0-92.2) 

30.5±3.0 

36.7±l.7 
(34.7-39.1) 

lOOiO 

43.3±3.7 

F&P 

30.1±0.0 
(30.1) 

100±0 

30.6±0.0 

33.9±0.1 
(33.6-34.2) 

lOOiO 

31.002 

crv 

25.4±0.0 
(25.4) 

lOOiO 

23.6±0.0 

26.&b0.0 
(26.8) 

lOOiO 

25.5*0.0 

Data  shown  are  mean  ±  SD.  Numbers  in  parenthesis  indicate  range.  Conclusions:  The  HHs 
reported  here  failed  to  maintain  the  airway-opening  T  at  the  set  point  or  T  varied  greatly  under 
pediatric  ventilatory  settings  with  a  low  continuous  flow. 
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The  Clinical  KfTiiacy  ofl  sing  the  AeroKcIipse*  Breath  Actuated  Nebulizer 
iBAN)  in  Pulmonary  l.ah  Testing  and  Implications  for  General  Use. 

YM  Chnsicnscn.  KR I.CPI-T.  CJ  Flanigan,  RRT.  SA  Ravenscraft.  M.D, .Park 
Nicollet  Clinic.  St.  Louis  Park.  MN 

Purpose:    To  compare  the  clinical  efficacy  and  delivery  time  of  nebulizatlon  of 
beta  agonist  bronchodilator  with  the  use  of  the  AeroEclipse®  Breath  Actuated  Neb- 
ulizer (BAN)  (Monaghan  Medical  Corp.)  as  compared  to  the  Airlife  Misty-Neb 
Nebulizer  (SVN)  (Allegiance  Healthcare  Corporalion). 

Methods:  Adult  patients  (n=40)  presenting  with  Asthma  (509'f ).  COPD  ( 10%)  and 
other  pulmonary  disorders  (40%  );  receiving  pre  and  post  bronchodilator  spirt)metry 
testing  in  our  Pulmonary  Function  Lab  were  included  in  the  study.  Each  patient 
received  both  nebulizers  on  two  separate  visits  (less  than  24  hours  apart).  Patient 
received  a  nebulizer  treatment  with  the  BAN  (n=40)  2,5mg  Albuterol  (0.5m!i  in 
O.-'icc  saline  run  to  sputter,  or  the  SVN  (n=40)  2.5mg  Albuterol  in  2.5cc  saline  {3ml 
unit  dose)  run  to  sputter.    P/C.  FEVl.  FEVl^  ratio  and  FEF  25-75%  spirometry 
was  conducted  using  the  Medical  Graphics  1085DX  pre  and  5  minutes  post 
treatment  with  the  BAN  and  10  minutes  post  treatment  with  the  SVN. 
Results:  The  results  demonstrated  that  FVC.  FEV 1  and  FEF  25*75%  for  patients 
using  the  BAN  were  substantially  higher  while  FEV1%  ratio  favored  the  SVN 
(Table  and  Chart  )    Importantly,  total  nebulization  time  was  reduced  from  22  min- 
utes (SVN)  to  7  minutes  (BAN),  and  total  test  lime  was  reduced  from  30  minutes 
(SVN)  to  15  minutes  (BAN )- 

Conclusion:  The  administration  of  2.5mg  of  albuterol  with  the  BAN  produced 
improved  results  in  FVC,  FEVl  and  FEF  25-75%.  Substantially  shorter  test  times 
delivered  by  the  BAN  would  allow  for  more  tests  and  associated  revenue.  These 
data  support  the  thesis  that  the  BAN  can  reduce  costs  of  care  by  delivering  clinically 
acceptable  outcomes  in  significantly  less  lime. 


1  SPIROMETRY  RESULTS       |                     | 
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Addition  Of  Humidifier  To  Avoid  "Dry  Sample  Gas"  Alarm  While  Admlnlstcrilig  NO  Via 
Nasal  Cannula  With  The  INOvent.  John  Newhart  CRTT.  RCP  1  toiolhy  Morris  M.D..  UCSD 
Medical  Cetilcr,  San  Diego  CA.  Background:  1  he  Dalcx  <  ihmcda  INOvcnl  (Dalex/Ohmcda 
Madison  WI)  is  used  lo  deliver  inhaled  nitric  oxide  (INO)  lo  mechanically  vcnUlaled  patients  as 
well  as  spontaneously  breathing  palienu.  The  INOvent  was  designed  to  sample  humidifred  gas 
from  a  ventilator  circuit.  When  using  the  nasal  cannula  as  described  in  die  INOvent  manual,  dry 
gas  IS  drawn  Uirough  the  sample  line  (0%  RHI.  After  a  period  of  time  diis  causes  a  low  prionty 
alann  •'diy  sample  gas"  (DSG)  widi  both  visual  and  audible  indicators.  In  addition  to  the  alarm, 
dry  sample  gas  has  the  cffeel  of  shortening  die  lifespan  of  die  nitric  oxide  and  nitrogen  dioxide 
ftiel  cells  By  placing  a  bubble  humidifier  in  die  gas  stream  thai  blows  dmiugh  the  injector  module 
die  alarm  can  be  prevented  The  injector  module  uses  hot-film  technology  to  accurately  determine 
flow  of  gas  in  a  vent  circuit,  nasal  cannula  etc.  Inaccurate  fiow  measurement  will  in  mm  cause 
inaccurate  NO  dosing  Therefore  any  condensation  caused  by  the  humidifier  would  be  of  concern. 
I3ur  smdy  examined  die  ability  of  die  humidifier  to  prevent  die  DSG  alarm  as  well  as  avoiding 
condensation  m  die  injector  module.  Methods:  100%  oxygen  was  pa.ssed  dirough  a  sundard 
nowmcler  into  an  AquaPak  bubble  humidifier  (Hudson  RCI.  Temecula  CAl.  The  humidified  gas 
was  introduced  lo  die  injector  mixiule  of  die  INOvent  via  standard  oxygen  tubing  where  NO  is 
injected  into  die  gas  stream.  The  NO.  02.  N2  Hows  iMo  a  6"  long  22mm  diameter  corrugated  tube 
dial  serves  as  a  mixing  chamber.  Ihc  sample  line  is  placed  at  die  outlet  of  die  mbiing  chamber  and 
draws  230  cc/min  into  die  INOvent  analyzer.  Relative  humidity  was  determined  by  a  calibrated 
model  37000  Cole  Parmer  hygrometer  (Cole  Parmer  Vcmon  Hills,  Illinois).  We  ran  die  INOvent 
as  described  set  to  deliver  20ppm  NO  with  31pm  02  as  a  carrier  gas  for  a  66-hour  period.  Resulla: 
The  DSQ  alarm  was  not  activated.  The  NO  dose  held  constant  at  20  ppm  indicaling  proper 
fiinction  of  die  fiowsensor  in  die  injector  module.  Relative  humidity  in  die  sample  line  was  66%. 
We  also  ran  a  series  of  short  tests  to  measure  %  RH  at  02  flows  at  1-6  Ipm  in  1  1pm  increments 
(see  table). 

RK  vs  02  Ftownrti 


Oxygen  Ftowral*  LP1U 

Concluiloni  At  die  tested  NO  dosage  and  02  llowTatc.  die  humidity  was  maintained  high  enough 
to  prevent  the  DSG  ajami  but  dry  enough  nol  to  cause  condensation  in  die  injector  module  Widiin 
die  panuneteo  of  our  study,  addition  of  a  bubble  humidifier  can  safely  ovoid  die  "dry  sample  gas" 
aliim  on  the  INOvent  when  administering  INO  dirough  a  nasal  cannula-  nc  n  1 


SECOND  HAND  (S)- ALBUTEROL:  RT  EXPOSURE  RISK  FOLLOWING 
RACEMIC  ALBUTEROL.  Bettve  Camalhan.  RRT,  Barbara  Manin,  PA-C.  Gene 
Colice  MD.  Washington  Hosp  Ctr.,  Washington,  DC 

Racemic  albuterol  (RAO,  a  50;50  mix  of  lRl-albuterol[R|  and  (S)-albuteroI  (S).  is 
commonly  used  by  RTs.  R  confers  all  of  the  bronchodilator)'  effects,  while  S 
demonstrates  proinflammatory  properties  in  i>i  vitro  and  in  vivo  models.  S  is  metab- 
olized lO-fold  more  slowly,  resulting  in  higher  plasma  Ie\els  that  remain  in  circula- 
tion much  longer  after  R.AC  administration.  RTs  have  a  higher  rate  of  developing 
asthma  after  entering  their  profession  (7.4  vs  2-4'Jc,  respectively;  Christiam,  1W3). 
Whether  exposure  lo  nebulized  medications  such  as  RAC  contribute  to  this,  or 
some  other  occupational  hazard  is  responsible,  is  unknown.  This  study  was 
designed  to  determine  if  S  and  R  are  detectable  in  the  plasma  of  RTs.  Eligible  sub- 
jects (at  least  18  years  old;  no  asthma  or  other  lung  disease:  at  least  4  hrs  of  RAC 
exposure  on  each  of  4  study  days)  began  the  study  after  a  2-day  work  holiday. 
Blood  was  drawn  for  S  and  R  levels  at  baseline,  2,  4.  and  8  hrs  after  exposure  on 
Days  1  and  4  Subjects  (n=  1 2.  mean  age  38yrs|  nebulized  deliveredwere  exposed 
to  approximately  31  mg  of  RAC  by  nebulization  or  MDI  (range  22-43  mg)  for  4.3 
hours  (range  3.2-.S.S  hours)  each  day.  .At  baseline  on  Day  1,  On  Day  I, mean  levels 
of  R  and  S  were  below  the  limit  of  quantification  (BLQ,  <2  pg/mL)  at  baseline,  but 
were  detectable  after  2  hrs  and  increased  over  the  8-hr  period.  S  levels  were  1.6- 
2.5-fold  higher  than  R  (Table).  On  Day  4,  approximately  2416  hrs  after  the  last 
exposure,  baseline  levels  of  S.  but  not  R.  were  detectable  (3.7  pg/mL).  Peak  flow 
improved  or  remained  unchanged  in  most  subjects,  but  decreased  in  3/12  subjects 
by  an  average  of  30  mL.  R-  and  S-albuterol  are  detectable  in  RTs  following  admin- 
istration of  RAC.  S  achieves  higher  plasma  levels  that  remain  in  the  systemic  circu- 
lation for  a  longer  period  of  time 


Mean  R-albuterol 

Mean  S-albuterol 

S:R  ratio 

Level  (pg/mL) 

Level  (pg/mL) 

Dav  1 

Baseline 

BLQ 

BLQ 

NA 

2  hours 

6.6(1.2) 

9.8(1.5) 

1.6(0,2) 

4  hours 

9.5(3,1) 

13.8(3.1) 

1,8(0,2) 

8  hours 

10,0(1,2) 

19.6(3.7) 

2,1(0,1) 

Dav  4 

Baseline 

BLQ 

3.7  (0.8) 

2.1(1.1) 

2  hours 

5,4  (0.5) 

11,2(0.7) 

2.2(0.1) 

4  hours 

5,8  (0.8) 

13.6(1.6) 

2.4(0.1) 

8  hours 

8.6(1.2) 

19,9(2.4) 

2.5(0.2) 

OF-01-229 


1084 


Respiratory  Care  •  October  2001  Vol  46  No  10 


DOES  USE  OF  A  NEBULIZER  RESULT  IN  AN  INCREASE  IN  DRUG 

CONCENTRATION? 

J.rnics  B  Fink.  MS.  FAARC.  Mary  Simon.  MS.  Paul  Usicr.  PhD. 


Acrogcn.  Inc.  Sunnyvale.  CA 
Increasing  drug  conccniralions  during  ihc  pnxcss  ofncbuli/aiion  has  been  idcnii 
ficd  with  use  of  ultra-some  nebuli/en..  bu!  has  nol  been  well  defined  with  other 
types  of  nebuli/ers.  We  measured  the  concentration  of  drug  remaining  m  each  i»l  f> 
pneumatic  nebuh/ers  (Pan  l.C  Plus.  Monaghan  AeroKclipse.  IX'Vilbiss  Model 
S(X1,  .Allegiance  .Airlife  Mists  Neb  and  Salter  S'HK)1  and  a  novel  nebull/cr 
( Aerogen's  Aertmeb'"  Ponable  Nebuli/er  System)  alter  aerosol  generation  vvas 
omplcte    F.ach  nebulizer  was  filled  with  2, .I  mg  (3  ml  of  OOH.^'J^ I  albuterol 
ulfate    lipon  completion  of  aerosol  flow .  the  residual  drug  \olume  was 
dctennined  gravimetrically.  while  residual  mass  inigl  and  concentration  (percent  ol 
initial  concentration)  were  dctennined  using  an  HPLC  method.  Significant  differ- 
ences (p<0  05)  were  determined  by  ANOVA. 


Results: 


Device 


Residual 
\oluini'  (ml. 


Keslduul 
\olume  ("^r 


Pan  l.C  Plus 

w  PuiNeb  Turbo 

Monaghan  AeroEclipsi 

w  50  psi 

DcVilbiss  800  with 

Compressor 

Airlife  Misty  Neb  w 

50psi 

Sailer  8900  w  50  psi 


1  4 
I.I 
2.1 
10 
1.7 


46 
36 

70 

57 


Residual  Mass      Concenlralion 
(mgl Change  ( ^i ) 


1.1 
1.3 


1,2 
1.7 


+  112 
+37.4 
+4.8 
+37.0 
+  14.7 


Aerogen  Aeroneb  0.4  13  0.3  -2.0 

Nebulizer* 

'Residual  volume.  "Jr  of  residual  volume,  residual  mass,  and  change  in  concentra- 
tion all  .ire  statistically  significantly  lower  with  the  Aeroneb  Ponable  Nebulizer 
System,  compared  w  ith  use  of  any  of  the  other  nebulizers. 
Discussion:  All  of  the  pneumatic  nebulizers  increased  concentration  of  residual 
albuterol.  Increased  residual  concentration  was  inversely  related  to  the  residual 
volume.  In  contrast,  the  Aeroneb  Ponable  Nebulizer  System  did  not  increase  resid- 
ual concentration,  despite  a  lower  residual  volume  and  mass  than  those  resulting 
fmm  the  use  of  the  pneumatic  nebulizers. 

Conclusion:  Concentration  of  residual  medication  increases  during  operation  of 
pneumatic  nebulizers,  but  nol  » iih  the  Aeroneb  Ponable  Nebulizer  System. 
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THE  DELIVERY  TIME.  EFFICACY.  AND  SAFETY  OF  BETA  AGONIST 
BRONCHODILATOR  ADMINISTRATION  WITH  AN  MDI  AND  VALVED 
HOLDING  CHAMBER  VS  A  CONVENTIONAL  T-TYPE  NEBULIZER. 

Roben  S  Pikarsky*.  Tracey  Fanell,  Russ  .\cevedo.  Wendy  Fascia  and  Charles 
Roman.  'Respiratory  Care.  Crouse  Hospital.  Syracuse.  New  York. 

Purpose:  Aerosol  delivery  consumes  the  highest  level  of  Respiratory  Care 
resources.  This  study  evaluated  the  delivery  time,  efficacy,  and  safety  of  albuterol 
administration  with  the  use  of  a  pMDI  with  a  valved  holding  chamber  ( VHC)  and  a 
standard  small  volume  nebulizer  ISVN). 

Methods:  A  con.secutive.  non-randomized,  mostly  COPD  population  receiving  pre 
&  post  bronchodilator  testing  in  our  Pulmonary  Function  Lab  were  studied.  Two 
puffs  of  albuterol  were  adnunistered  by  pMDI  with  AeroChamber  VHC 
(Monaghan  Medical  Corp.  Plattsburgh.  N.Y.I.  Treatments  with  the  Airlife  Misty- 
Neb  Nebulizer  SVN  (Allegiance  Healthcare  Corporation!  consisted  of  nebulizing 
2.5  mg  of  albuterol  diluted  with  3  ml  of  Normal  Saline  Unit  Dose  (UD)  using  an 
oxygen  flow  rate  of  8  L/min.  The  Sensormedics  Vmax  22  Pulmonary  Function 
System  was  utilized  to  measure  FEVI.  A  standardized  subjective  questionnaire  to 
determine  side  effects  was  completed. 

Results:  The  table  show  s  the  albuterol  dosages,  mean  %  change  of  FEV I  from  pre- 
Ireatment  and  10  minute  post  treatment,  mean  administration  time  and  tremulous- 
ncss.  The  mean  treatment  time  with  the  pMDI  was  2  86  minutes  as  compared  to 
8.33  minutes  with  the  SVN  (p<.(K)l)".  The  changes  in  FHV I  were  not  significant. 
There  was  no  difference  in  bean  rate,  respiratory  rate  or  nausea. 
Conclusion:  In  this  patient  population  of  mostly  stable  COPD  patients  2  puffs  of 
albuterol  from  an  pMDI  with  a  valved  holding  chamber  was  equally  as  efficacious 
as  the  SVN  with  unit  dose.  Tlie  pMDI  with  VHC  offered  the  best  delivery  time, 
efficacy  and  safety  profile  between  the  two  aerosol  delivery  devices. 
Clinical  Implications:  In  a  health  care  facility  that  delivers  large  volumes  of 
aerosol  treatments,  the  decrease  in  delivery  time  realized  by  the  pMDI/VHC 
delivery  method  could  have  a  significant  impact  on  resource  utilization.  Further 
studies  evaluating  additional  medication  dosing  regimens  measuring  safety,  effi- 
cacy and  resource  utilization  arc  needed, 

NfhiilijjrInI  Dssf.  %  Change  FT. VI      Time  (mini      TltmuldllSlieM. 

MDI(2I1  180lig-2puffs      8.5%  2.86*  1 

MislyNcb{52)        2.500tlg  UD  9.1%  8.33  2 
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Low  Cost  CO 
Validation 


for  Smoking  Cessation 
Programs 

CO  Breath  MoniKirs  urc  now 
acccplcd  as  a  simple  and  cllcc- 
tive  means  fur  validulin;  smok- 
ing cessation  programs  and  pro- 
viding motivation  and  a  progress  record  for  smokers  who  arc  trying  lo 
quit.  Bedlont  Scicnilllc  has  now  addressed  this  problem  vvilh  the  ncv^ 
piCO  Sniokerlyzcf   With  a  U.S.  lisl  price  of  $fi.5().(K)  +  shipping  & 
handling,  the  piCO  .Smokerlyzcr'  is  significanlly  less  expensive  than 
any  other  CO  Breath  Monitor  currently  available  and  comes  v.\y\\  a  2 
year  warranty  This  low  price  will  ensure  more  widespread  use  in 
Clinics  and  General  Practice. 

By  utilizing  innovative  design  and  new  sensor  technology,  the  piCO 
.Smokerlyzcr'  maintains  the  perlbnTiance  and  accuracy  of  previous 
Bedlonl  instruments  while  providing  unique  new  features.  The  unit  is 
very  compact,  battery  powered,  and  easy  to  use  and  calibrate  by  non- 
technical and  non-clinical  stall'.  Readings  are  displayed  on  a  simple-lo- 
interpret  colored  LliD  display  thai  gives  instani  visual  feedback  lo  the 
smoker  as  well  as  an  accurate  reading  in  PPM  CO  Disposable  mouth- 
pieces ensure  hygienic  operation  and  other  parts  of  the  sampling  sys- 
tem can  also  be  easily  and  inexpensively  replaced  at  regular  intervals. 

The  piCO-CHART  Software  allows  a  PC  lo  be  connected  directly  to 
the  instrument  lo  provide  a  virtual  display  of  the  unit  and  a  report  for 

records  or  lor  the  smoker  lo  take  away 


Contact  Earl  A  Aversano 
Innovative  Medical  Marketing 

T/A  Bedfont  Scientific,  USA  •  30  Jackson  Road  Suite  B-3  •  Medford,  NJ 
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THE  DELIVERY  TIME.  EFFICACY,  AND  SAFETY  OF  BF:TA  AGONIST 
BRONCHODILATOR  ADMINISTRATION  WITH  THE  AEROECLIPSE 
BREATH  ACTl  ATED  NEBLLIZER  VS  A  CONVENTIONAL  I-TYPE 
SMALL  VOLUME  NEBULIZER. 

Robert  S.  Pikarsky*.  Tracey  Farrell.  Russ  Acevcdo.  Wendy  Fa.scia  and  Charles 
Roman.  'Respiratory  Care.  Crouse  Hospital.  Syracuse.  New  York. 

Purpose:  Aerosol  delivery  consumes  the  highest  level  of  Respiratory  Care 
resources.  This  study  evaluated  the  delivery  time,  efficacy,  and  safely  of  rapidly 
nebulized  albuterol  w  ith  the  use  of  a  novel  breath  actuated  nebulizer  compared  lo 
a  standard  small  volume  nebulizer.  Methods:  .A  consecutive,  non-randomized, 
mostly  COPD  population  receiving  pre  &  post  bronchodilator  testing  in  our 
Pulmonary  Function  Lab  were  studied.  0.5  ml  .Mbulerol  (2.5  mg)  with  0.5  ml 
Normal  Saline  (NS)  was  administered  with  Ihe  .AcroFclipse  Breath  Actuated  Neb- 
ulizer (BAN)  (Monaghan  Medical  Corp.  Plattsburgh,  N.Y.I  using  an  oxygen  flow 
rate  of  8  I7min.  Treatments  with  the  Airlife  Misty-Neb  small  volume  nebulizer 
(SVN)  (.Allegiance  Healthcare  Corporation)  consisted  of  nebulizing  2.5  mg  of 
albuterol  diluted  with  3  ml  of  Normal  Saline  Unit  Dose  (UD)  using  an  oxygen 
How  rate  of  8  \Jm\n.  The  Sensormedics  Vmax  22  Pulmonary  Function  System 
was  utilized  to  measure  FEV  I .  .A  standardized  subjective  questionnaire*  to 
determine  side  effects  was  completed. 

Results:  The  table  shows  the  albuterol  dosages,  mean  ''x  change  of  FEVI  fnim 
pre-treatmeni  and  10  minute  post  treatment,  mean  administration  time  and  trcmu- 
lousness.  The  mean  ireatmcnl  time  with  all  BAN  patients  was  2.67  minutes  as 
compared  to  8.33  minutes  with  the  SVN  (p<.(H)l  )•.  The  changes  in  FEVI  were 
nol  significant   I'here  was  no  difference  in  heart  rate,  re-spiratory  rate  or  nau.sea. 
Conclusion:  The  rapid  administration  of  Albuterol  in  Ihe  0.5  ml  +  0.5  ml  NS  dose 
using  the  BAN  was  equally  efficacious  as  the  SVN  UD.  Delivering  0.5  ml 
Albuterol  (2.5  mg)  with  0.5  ml  Normal  Saline  using  the  BAN  offered  the  best 
delivery  time,  efficacy  and  safety  profile  between  the  Iwo  devices. 
Clinical  Implications:  In  a  health  care  facility  that  delivers  large  volumes  of 
aerosol  ireatmenis,  the  decrease  in  delivery  time  achieved  with  the  BAN  could 
have  a  significant  impact  on  resource  utilizatiim  The  results  supported  changes  in 
Ihe  Respinilorv  Care  practice  throughout  Crouse  Hospital.  Further  studies  evaluat- 
ing additional  medication  dosing  regimens  measuring  safely,  efficacy  and  re'soure-c 
utilization  are  needed. 

Nebulizer  (nl        Uses.  %  rh.nfe  FF.Vl    -ninflnilnl  TrcmulOMntg. 

AcroEclipsc(t2)    2.5ng  (0  5  ml  albuterol    8.2%  2.67*  0 

+  0.5mlNSI 
Misly-Ncb (52)     2.5ng  (3  ml  unildosc)      9.1%  8.33  2 
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PRONEB    ULTRA 
AEROSOL  SYSTEM 
WITH  PARI  LC  PLUS' 
REUSABLE  NEBULIZER 


If  Your  Lungs  Could  Speak 


...They  would  ask  for  PARI.  A  worldwide  company 
with  a  world  of  expertise.  We  focus  on  one  thing, 
efficient  aerosol  delivery.  PARI's  vision  is  to  improve 
the  lives  of  those  affected  by  respiratory  diseases 
and  those  who  provide  care  for  them. 


PARI  nebulizers  and  compressors  are  currently  used 
in  more  clinical  trials  for  new  respiratory  medications. 
Treatment  times  are  the  key  to  compliance  and  PARI 
makes  the  treatments  fast  and  efficient. 
Isn't  it  time  you  started  using  PARI? 


PARI  LC  PLUS-  REUSABLE  NEBULIZER 


PARI  BABV  REUSABLE  NEBULIZER 


^, 


BUBBLES  THE  RSH"  PEDIATRIC  MASK 


^1. 


^ 


PARI 


PARI  Respiratory  Equipment,  Inc.  •  IN  USA  AND  CANADA:  1.800.FAST.NEB(327.8632)  •  PARI.com 

Circle  115  on  product  info  card 


Sunday,  Decemhik  2.  12:30-2:23  I'M  (Kdom  :i)fi) 


pi>n  (VV  ECMOl  has  increased  in  ihc  irealnienl  i>l'  respiraton,  tailua-,  many 
centers  conlinue  tii  use  \enoartcrial  siippon.  I'alienis  who  require  inotropic  or 
vasopressor  support  prior  to  the  initiation  ol  IX"M()  are  sometimes  placed  on 
VA  ECMO  rather  than  VV  because  ol  concerns  that  there  is  associated  circu- 
latory I'ailure^  We  examined  the  use  of  VV  and  VA  I-X'M()  in  our  last 
eonsL-cutive  7.S  patients  placed  on  l-X'MO  tor  respirators  lailure  to  look  lor 
predictors  of  failure  ol  \V  supfxirt  reiiuirini;  coinersion  to  VA  support. 
Ml  IllOliS:  We  evamined  the  data  from  the  last  75  patients  placed  on 
IXMO  lor  respiratory  failure  at  our  institution  including  adults,  pediatric 
patients,  neonates  and  diaphragmatic  hernia  patients. 
RESULTS:  There  were  76  ECMO  nins  in  the  7.5  patients.    All  patient 


Venovenous  ECMO  for  Respiratory  support  in  patients  with 
Hemodynamic  Instability 

Dougla-s  R.  Hansel!  BS.  RRT ,  William  P.Murphy  BS.  Thomas  I'ranikolf 
MD.  Robert  W.  U-non  MD.  Michael  H.  Hincs  MD  EACS 

INTROni'CTlON:  While  the  overall  use  of  Venovenous  extracorporeal  sup- 


were  on  inotropes  or  vasopressors  at  the  time  of  cannulation  Hypotension 
ranged  from  mild  to  severe.  All  patients  were  placed  on  VV  ECMO  when- 
ever possible,  including  2 1  of  22  adults.  .12  of  }-i  neonates,  all  4  CDH 
patients  (one  with  two  \'V  IX'MO  runs)  and  X  of  the  Id  pediatric  patients. 
The  adult  placed  on  V..\  support  had  sulfered  cardiac  arrest  from  respiratory 
failure,  and  was  converted  to  VV  KCMO  once  stable.  Two  neonates  were 
placed  on  V  A  ECMO.  one  because  of  si/e  of  the  jugular  vein,  and  the  sec- 
ond because  of  the  presence  of  pneumopericardium.  The  two  pediatric 
patients  were  placed  on  \'.\  because  of  cardiac  arrest  from  respiratory  fail- 
ure, and  a  pulmonary  abscess  w  ith  a  pulmonary  venous  fistula  and  right  and 
left  atrial  air.  No  patients  were  placed  on  VA  solely  because  of  the 
presence  of  \  asopressor  agents.  Of  the  71  V  V  ECMO  runs,  only  one  patient 
was  converted  to  VA  ECMO.  This  was  in  an  infant  placed  on  VV  ECMO 
for  post-operative  .^RDS.  who  subsequently  de\eloped  Staphylococcus 
sepsis  and  toxic  shock  syndrome  and  was  converted  to  VA  ECMO  5  days 
later  for  a  change  in  her  status  and  the  need  for  hemodynamic  support. 
CONCLUSION:  While  depressed  myocardial  function  is  commonly  seen  in 


the  face  of  severe  hypoxemia,  in  patients  w  ith  a  structurally  normal  heart, 
hemodynamics  can  quickly  impro\e  once  oxygenation  is  restored  and 
excessive  ventilatory  pressures  are  reduced.  Therefore  the  need  for 
inotropic  and  vasopressor  support  prior  to  placement  on  ECMO  for  respira- 
tory failure  is  neither  a  contraindication  for  VV  support,  nor  an  indication 
for  VA  support  in  patients  with  structurally  normal  hearts.         '^'^  "'  "'"' 


OF-01-014 


V  ALIDATION  OF  A  I>IST()N-I)R[VEN  VENTILATOR  FOR  THE  ADMIN1.S- 
TRXTION  OF  HKLIOX  THERAPY. 

Jusun  P,  Latreniere:  Ijouglas  Uberly.  MS.  RRT:  R.  Frednck  Knauft.  MD 
Hartford  Hospital.  Hartford.  CT 

Background:  In  I  'WO  Cluck  eL  al.  showed  Ihal  6(1:40  hcliiix  signilicamly  reduced  airway  pres- 
sures and  cartxin  dioxide  retention  in  severe  aslhinatics  who  had  been  intubated  for  rcspiralory 
failure.  Howc\ er.  the  gas  has  also  been  shown  to  affect  the  accuracy  of  \ olumes  delivered  by 
certain  mechanical  v  cnlilalois.  To  our  know  ledge  there  are  lew  mechanical  v  cntitalon,  approved 
by  the  FDA  for  the  administration  of  heliox  therapy  We  conducted  a  bench  validation  of 
Mallincknxlt  Nellcor  Puntan  Bennett's  760  ventilator  because  of  its  piston  dnven  design.  We 
hypothesised  that  this  piston-driven  design  would  avoid  the  technical  problems  that  are  associ- 
at«i  w  ith  heliox  and  Ilie  computer  conmilled  v  alves  in  i  'thcr  niixlem  v  entilalors.  We  also  com- 
pensated tor  the  iniponani  ilensitv  ailterence  belvvccn  hcliov  .ind  standard  oxygen  therapy  by 
utilizing  the  CosnioPlus  i  Novamelnx  Medical  Syslemsl  evtcmal-monilonng  device. 
Methods:  The  bench  validatain  was  conducted  using  a  70:30  heliox  nuxnire  with  MNPBs  760 
ventilator,  the  CosmoPlus  monilonng  device  and  the  TTL  lest  lung  (Michigan  InslnimenLsl.  The 
760  was  set  to  maintain  a  rate  of  10  bpm  and  an  inspinitory  time  of  0.9  sec.  The  test  lung  was 
adjusted  to  a  "nonnill"  model  (compliance  of  70  ml  AniHjO  and  a  re'slstance  of  5 
cmH;0/L/secl  and  an  "asthmatic"  model  (compliance  of  M)  mf7cmH20  and  a  resistance  of  .SO 
cmHiO/L/sec).  The  CosmoPlus  was  positioned  between  the  wye  and  the  test  lung  in  order  to 
record  the  most  accurate  prc,ssure  and  volume  measurements.  A  set  of  .SO  data  ptiints  was 
collected  during  each  imenal  of  both  the  pressure  control  l  Pi  =  10-H)  cmH;OI  and  volume  con- 
trol (\'t=  2l»)-l  ;(l(l  ml. I  mcxles  of  the  760.  Tidal  volumes  and  distending  pressures  dunng  both 
heliox  and  oxygen  venulation  were  compared  for  validation.  Per  operators  manual,  the  volume 
control  validaUon  was  allowedadifference  of  +  lOniL-f-  IO*/r  of  sening.  while  the  pressure 
control  validation  was  allowed  a  difference  of  ±  .3  cmH;0  +  2.y:'f  of  setting.  The  u-sc  of  PLtiP  at 
15  cmH;0  was  also  validated  in  the  "asthmatic"  mtxlel. 

Experience:  tjsing  the  CosmoPlus  external  monilonng  device  and  the  'ITL  test  lung  we  were 
able  to  show  that  this  ventilator  is  capable  of  delivering  a  71l:.30  heliox  mixmre  as  accurately  as 
pure  oxygen  during  both  volume  control  and  pressure  control  ventilation.  Using  the  Student's  T- 
test  for  a  difference  in  two  means,  we  detemiined  that  the  760  exhibited  no  significant  ditTere-nce 
in  accuracy  belwc-en  heliox  and  oxygen  delivery  (p=.O.S)  in  the  "nonnal"  and  "iisthmalic" 
model-  Upon  further  examination  of  the  data  we  discovered  some  potential  clinical  benefits  to 
the  ase  of  heliox  therapy.  Comparing  the  mean  tidal  volumes  of  heliox  and  oxygen  delivere'd  by 
the  ventilator  at  identical  distending  pressures,  we  found  that  the  heliox  udal  volumes  were  sig- 
nificantly greater  than  the  oxygen  tidal  volumes. 
ConchLsion:  After  conducting  our  validation  of  MNPB's  760.  we  are  confident  that  while  u-sed 


in  conjunction  with  the  Novamcuix  CosmoPlus  external  monilonng  device,  this  piston-driven 
ventilator  is  both  safe  and  effective  for  use  in  the  delivery  of  heliox  therapy.  We  also  found  evi- 
dence that  heliox  therapy  polenualiy  pre'sents  a  new  lung  protective  stralcgv  whereby 
respiratory  care  providers  can  maximi/i:  delivered  volumes  while  m.iinl.iining  minimal  distend- 
ing pressures.  Further  research  involving  human  lung  intKlels  is  necessary  lo  lurihcr  validate  the 
MNPB  760  with  heliox.  OF-01-019 


Elfcllve  use  of  ECMO  for  Complex  Tracheul  Rccoiulniction 

UiuglasR  ll.msellHS.  KK  I.  William  FMcCluinJr  Ml).  MicliacI  H  Hincs  MI)  FACS 
M  K( JDttT  ION  Congenital  tracheal  stenosis,  though  rare,  presents  unique  challenge* 
o  the  surgeon  because  of  the  pcnopcrativc  airway  management,  complexity  of  the  repair 
and  the  si/e  of  the  infant.  I*revious  complications  have  included  breakdown  and  leakage 
from  the  tracheal  suture  line,  as  well  as  the  added  dilTiculty  of  performing  the  repair 
■ound  an  endotracheal  tube.  We  describe  our  technique  in  four  patients  used  to  addrcM 
implex  tracheal  repairs  with  elective  tCMO  support  ("HIEC^MO  "l  for  the  procedure  ai 
ell  as  lor  post-operative  healing.  MFrPHODS:  We  have  used  ECMO  support  for  Ihc 
repair  of  complex  tracheal  lesions  in  4  newborns  with  long  segment  tracheal  stcnosi.s  and 
complete  tracheal  rings,  diagnosed  with  ngid  bronchoscopy  and  CT  scans,  ranging  in 
weight  from  2.2-4..tkg.  One  patient  also  had  complete  agenesis  of  the  left  lung,  and  a  sec- 
ond child  was  a  quadruplet  with  double  outlet  right  ventricle  and  pulmonic  stenosis  All 
four  patients  had  had  difficult  airway  management  requiring  cither  heavy  sedation  or 
paralysis  .All  patients  underwent  similar  procedures  with  exposure  through  a  median 
sternotomy  with  mobilization  of  the  great  vessels  and  trachea  including  a  suprahyoid 
release  in  three  of  the  lour  The  patients  underwent  placement  on  VA  ECMO  using  a 
right  internal  jugular  double  lumen  cannula  for  venous  return  and  an  ascending  aortic 
annula  for  arterial  intlow  after  appropriate  systemic  hepannization  and  initiation  of 
antifibrinolytics.  'ITic  trachea  was  divided  obliquely  and  the  endotracheal  lube  withdrawn 
tut  of  the  field  of  the  repair.  Ventilation  was  ceased.  The  incisions  were  extended  up  and 
down  along  opposite  sides  longitudinally  essentially  spatulating  both  ends  The  two  sides 
of  the  trachea  were  dlen  brought  together  and  sewn  in  "side  to  side"  fashion  with  a  con- 
tinuous absorbable  suture  creating  a  "sliding  tracheopla.sty".  Prior  to  completing  the 
suture  line  die  endotracheal  tube  was  advanced  under  direct  vision  to  stent  die  repair,  and 
the  suture  line  completed.  The  repair  was  covered  with  a  pericardial  flap.  The  patient  was 
converted  to  VV  HCMO  using  the  double  lumen  IJ  cannula,  and  the  artenal  cannula 
removed.  The  heparin  was  partially  reversed  and  the  mediastinum  drained  and  the  ster- 
num closed  The  patients  were  transported  to  the  pediatric  intensive  care  unit  on  VV 
F.CMO.  w  idi  ventilator  settings  utilizing  very  low  tidal  volumes  and  rales  to  minimize 
u-auma  to  the  newly  rcconsuucted  airway.  After  several  days  of  "airway  rest"  and  appro- 
pnate  diuresis,  the  lungs  were  gently  re-expanded  and  the  patient  taken  off  "EIECMO"  at 
A.i.X.  and  <)  days.  All  patients  were  dlen  taken  electively  to  the  operating  nxim  for  rigid 
bronchoscopy  to  evaluate  die  airway.  RESULTS:  All  patients  had  patent  airways  widl 
excellent  healing  of  die  u-acheal  sunire  line  widi  minimal  to  no  granulation  tissue.  None 
of  the  patients  had  problems  with  post-operative  bleeding  despite  bav  ing  their  stemums 
closed  while  still  anlicoagulated  on  ECMO.  The  patients  were  subsequently  weaned 
toward  extubation.  Three  of  the  patients  sunived  although  one  child  required  eventual 
tracheostomy  for  congenital  laryngeal  anomalies,  and  a  second  child  required  a  later  run 
of  ECMO  for  .\RDS  and  toxic  shock  syndrome.  The  fourth  child  widi  the  congenital 
heart  disease  died  one  month  later  with  hepatorenal  failure.  CONCLUSION:  VA  and  VV 
ECMO  support  provide  an  excellent  environment  for  complex  tracheal  reconslnicuon  in 
newborns,  as  well  as  allowing  time  for  tracheal  healing  by  minimizing  die  use  of.  and 
dierefore  trauma  to.  die  fragile  airway.  OF-01  -015 


CLINICAL  MANAGEMENT  OF  ACITE  LUNG  INJl'R^  (ALU  PATIENTS 
WITH  THE  NIH  ACUTE  RF^PIILATOR^  DISTRESS  SYNDROME  lARDSl 
NETWORKS  LOW  TIDAL  VOLUME  (Vt)  VENTILATION  PROKHOI. 

RH  Kallet  .MS  RRT.  JM  Luce  MD.  RM  Jasmer  MD.  AR  Campbell  MD.  J  Tang  MD 


Departments  of  Anesthesia.  Surgery  and  Pulmonary  Critical  Care  Medicine.  San 
Francisco  General  Hospital  (SFGH) 

Background:  The  NIH  ARDS  Network  Inal  compared  tradiuonal  Vx  ventilation  at 
12  ndVkg  to  6  mtTkg  and  demonstrated  a  significant  mortality  reduction  (39.8  vs. 
31%  respectively)  in  ALI/.ARDS  patients.  SFGH  has  comnicnccd  voluntary  utiUza- 
tion  of  die  NIH  ARDS  Network  protocol  to  manage  ALl'.ARDS  patients.  We 
inquired  how  closely  the  study  target  goals  for  lung  protective  ventilation  could  be 
maintained  dunng  clinical  practice.  Methods:  We  gadiered  data  on  all  36  .ALI/ARDS 
patients  managed  widi  the  NIH  ARDS  Network  protivol  between  September  2000 
and  June  21Kli   VenUlalor  par^uneters  including  \  i  m  ml  Ag  PBW  .  end-inspiralory 
plateau  pressure  iPi'l.xiI.  positive  end-expiratory  pressure  (PHEPl.  fractional  oxygen 
concenu-ation  ( FiOi).  nespiratory  rate  (f).  artenai  oxygen  tension  (PaOi).  anenal  car- 
bon dioxide  tension  (PaCOj)  and  anenal  pH  were  extracted  from  2  reference  ventila- 
tor checks  on  days  1.3.7  and  14  of  protocol  management  Data  were  analyzed  using 
Kruskal  \\  allis  icsis  and  Dunn's  Multiple  Conip.irisons  tests  The  incidence  of  data 
being  w  ilhm  large!  range  was  analyzed  using  2-sided  lishers  Exact  tests.  .Alpha  was 
set  at  0.05.  Results:  Lung  protective  ventilaUon  goals  were  maintained  dunng  the 
first  3  days  of  protocol  management,  although,  die  percentage  of  data  meeting  .ARDS 
Network  target  specifications  fell  below  the  levels  achieved  dunng  die  clinical  trial. 
The  ability  to  achieve  protiKol  management  goals  deteriorated  by  die  second  week  of 
management. 


Variable 


V,(ml7kg) 

Pp,^T(emH:0) 

PEEP  (cm  H2O) 

FiO, 

pH 

PaCO;  mm  Hg 

Pa02  mm  Hg 


Payl 


6.02  ±0.96 

27.4  ±5.8 
10.0  ±  3.2 
0.6O±0.18 
7.36  ±0.08 
41.3±7.9 
83.2  ±31.6 


Day  3 


6.18±I.I8 
28.7  ±9.6 
10.0  ±4.0 
0.58  ±0.19 
7.37  ±0.08 
45.2  ±7.1  + 
78.6  ±  20.3 


Dav7 


6.98±l.49t 
25.8  ±6.8 
8.3  ±  3.9 
0.48  ±0.1 4 
7.39  ±0.05 
47.2  ±9.3+ 
82.7  ±  20.3 


Davl4 


7.75  ±2.1  It 
29.2  ±11.8 
7.5  ±  3.0t 
0.45  ±0.16 
7.37  ±  0.05 
46  ±6.9 
lll.6±30.4+ 


Percentage  of  variables  Ihal  met  ARDS  Net  "On-  lanjef '  Ciilena" 

v7^^^^^^7yf^^^^rr^^^5^n^^^^».3<Tt 

PpL.\r  hy'f                  63't                 b8';f                  50%+ 

Vt/Ppi^t  (>i^i                  -''8'^                 26%+                14%t 

PEEP/FiO.  90^                  75<^+               74%+                84% 

f/pH  "    ?1% 91ii 83% 88% 


+  p  <  0.05  compared  to  Day  I  data 
Conclusion:  The  NIH  ARDS  Network  lung  pmtcvtivc  ventilation  protixol  can  be 
successfully  adapted  to  clinical  practice.  However,  the  ability  to  sustain  the  tarjtet 
ranges  achieved  by  die  study  appear  more  difficult  to  maintain  over  an  extendc-d 
period  of  mechanical  ventilation  during  clinical  practice.  OF-01  -1 34 
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Sunday,  December  2,  12:30-2:25  pm  (Room  206) 


ASSESSMENT  OK  EXPIRATORY  VAI.VE  RESISTANCE  IN  ADULT 
VENTILATORS.  J^ck  Walsh  RRT"  Richiinl  Branson  BA  RKT  lAARC.'  Robert  Kacni;ia-k 
PhD  RRT  HAARC'  IX-an  Hess  PhD  RRT  hAARC'  ■Ma.ssachusetls  General  Hospilal.  'Hai 
vani  Meiliail  Schtml,  'UnivcrNlty  of  Cincinnati. 

In  ihe  past,  ihe  exhalation  valve  ol  rnechiuiical  ventilators  has  been  implicated  as  an  iniport;ini 
contributor  to  expiraton,  rvsisiaiice.  We  conducted  this  study  to  assess  the  role  of  the  exhalation 
valve  in  7  newer  generation  adult  tnechaiiical  ventilators.  Method:  Ilie  following  ventilators 
wea*  assessed  -  Drager  l\\  iia  4.  Hamilton  Galileo.  Pulnionetic  L  TV-  KK),  Puntan-Benneit 
7:!(X).  Puntan-Bcnneti  Mi).  .Ser\o  3(X).  and  Thenno  Tbird  A  si;indard  aduli  ciauit  was  used 
The  ventilator  was  attached  to  the  single  bellows  of  a  Michigan  InstnimenLs  TTL  set  at  a  com 
plianceof  20niiycm  H.-O  and  one  of  two  resistances  (5  and  20  cm  H;0/L/s|.  The  ventilators 
were  set  to  a  tidal  volume  of  0,4  or  0.8  I.,  and  PHEPofO.  5,  tOand  20  cm  HiO.  Anend  inspini 
ior>  pause  of  I  s  was  set  on  the  ventilator.  Expiratory  flow  curves  wore  assessed  with  and  with 
out  iJie  cxhiilation  viilve.  To  assess  Ihe  effecl  of  no  exhalation  \al\i-,  the  expiratory  limb  tubing 
\vasdis<.onnet'ted  fnnii  the  exhalation  valve  during  tlieend-inspiraiorv  pause.  Pressure.  Mow, 
and  volume  were  measured  at  the  ventilator  Y-piece  using  a  Novametnx  CQiSMO  and 
recorded  to  a  computer  for  later  analysis  Peak  expiratory  flow  and  SF50  were  determined  as 
previouslv  descnbcd  I  Intensive  Care'  Med  1999.  2.S:799);  SF50  =  aretg  (  Vs,/Vts<,)  whetv  Vs,) 
IS  the  Ili>\v  at  5(1' .  of  the  exhaled  titlal  volume  and  Vr<^,  is  fiOTc  of  the  exhaled  tidal  volume 
The  SF.Sli  repa'sents  the  .uigle  of  the  slope  of  the  flow-volume  curve  dunng  the  last  5()'r  of  the 
exhaled  tidal  volume.  Results: 


SF5U(deprees) 

Peak  Expiratory  Flow  (Us)                  | 

No  Vail c 

V.itvc  Present 

P-\alue 

No  Valve 

Valve  Present 

Rvalue 

Evila  4 

6y  7  ±  7  (( 

662±7  1 

0-171 

II  ±04 

0.9  ±0.3 

U  1 25 

76.0  ±  S.l 

7.V3  ±  5.2 

0.152 

1.7  ±0,6 

1.3*0.4 

U.06I 

LTV- 1000 

76.6  ±4.8 

72,9  ±4.6 

0.035 

1  7  ±116 

1  3  ±04 

0.009 

PB7200 

70.9  ±7.9 

60  9  ±  5  5 

0(M1 

1  1  ±04 

0  6  ±0  2 

0(X)l 

PB840 

707  ±8  1 

63  9  ±  7  8 

0021 

1  2  ±11  4 

0  9  ±  0  3 

0  032 

Servo  300 

68.2  ±7  9 

62.9  ±6.9 

0.054 

1  1  ±  1)  4 

08  ±0  2 

0025 

FBird 

765  ±  5.7 

73  2  ±5.4 

0.105 

1  9±07 

1  4  ±  0.5 

0016 

There  were  no  significant  effects  of  PEEP  level  on  SF50  or  peak  expiratory  flow  ( P>0.()5  in 
all  cases)  Conclusions:  For  these  ventilators,  there  was  an  increase  (mean  37%)  in  peak  expi- 
ratory flow  when  the  exhalation  valve  was  removed.  However,  the  increase  in  SF50  due  to  the 
exhalation  valve  was  modest  (mean  increase  7.5'7r  for  the  venlilator^  evaluated).  Consistent 
with  the  results  of  others  (Intensive  Care  Med  1999;  25:799).  this  suggests  that  the  second 
50*7^  of  exhalation  may  be  relatively  unaffected  by  the  exhalation  valve  and  might  therefore, 
be  useful  to  estimate  patients'  respiratory  mechanics  during  ventilatory  support.  However,  the 
initial  expirator>  flow  may  be  less  useful  in  this  regard  because  it  is  affected  to  a  greater  extent 
by  the  resistance  through  the  endotracheal  mbe.  Our  data  suggests  that  exhalation  valves  in 
current  generation  ventilators  may  contribute  less  to  expiratory'  a-sistance  than  in  the  past. 
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Optimizing  MAP  in  HFOV  by  Maximizing  Amplitude 

Ja.son  Hn;i;ins.  B.S  RRT.  L>an  Holland.  RRI .  Boh  Hstctlcr.  RRT 

Ken  Hawkins.  RRT.  Grant  OKeefc,  MI).  MPH 

Departments  of  Respiratory  Care  and  Surgery 

Parkland  Health  &  Hospital  System.  Dallas,  Texas 

Intniduction:   The  purp<)NC  ot  tins  work  is  to  establish  an  objective  methixl  to  optimize  mean  airway 
pa-ssaa-  ( MAP)  dunng  HFOV    Cum:nt  practice  involves  setting  MAP  2-8  cm  H20  higher  than  tfie 
MAPcinconvenlitinal  veiitilalion.  m  order  to  optimise  oxygenalum    However,  little  attention  is 
diavted  towards  amplitude,  sub  tidal  volume  and  venUlation    We  sought  to  dctennine  whether  setting 
MAP  .11  differeni  poiiUs  on  tlie  slaUc  pressure -volume  curve  resulted  in  changes  in  amplitude,  poten- 
tially providing  the  opp«inunil\  to  optimize  ventilation.  We  hypothesized  that  upUmal  MAP  is 
achievedat  the  midpoint  between  the  lower  inflection  ptiint(FH*);ind  upper  inflection  point  (UIP)  of  a 
staUc  pressure-volume  (P  Vi  [racing  and  isconfimied  by  maxirial  amplitude  (dclti  Pi  Methods.  A 
sialic  P-V  tracing  was  ohi.iiiied  using  j  biilkxin  mi»del  thai  w.ts  suhiin.Tj.'cd  and  slabili/etl  tn  a  M(-gal- 
lon  tank    The  LIP  and  UIP  were  identified  ;ind  ased  as  iiiiirkers  tor  d.tla  collection    HFOV  was  initi- 
aled through  a  #8.0  ETV  at  the  following  settmgs;  H/  4. 1-time  %  50.  and  Bias  Row  of  30 17m. 
Four  MAPs  were  chosen  along  the  P-V  curve  as  follows:  ( I )  below  the  LIP.  (2)  midpoint  between 
LlPandUlP.  (3)  shoulder  of  the  UIP.  and  (4)  above  the  UIP   In  each  experimental  condition.  MAP 
was  held  constant  and  power  changes  were  made  in  incrententsof  0.5  for  a  range  of  5.0  to  10  0 
Amplitudes  were  then  dtvumenled  at  each  study  condiuon  Results:  The  largest  amplitudes  were 
achieved  when  the  MAP  setting  was  posmoned  at  Ihe  midpoint  between  the  LIP  and  LflP    As  the 
MAP  was  increased  and  was  posit mncd  near  the  shoulder  t»f  the  L'lP,  amplitudes  decreased  but  still 
remained  higher  than  when  the  lung  nuxlel  was  above  the  UIP  and  below  the  LIP, 
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Discussion:  Our  data  suggests  that  at  a  power  of  10.  the  maximum  amplitude  is  achieved  when 
MAP  is  set  at  the  steepest  slope  of  the  static  P-V  tracing.  These  results  indicate  that  position  on  the 
static  P-V  curve  can  be  determined  based  on  the  ratio  of  power  to  displayed  amplitude    Pnor  stud- 
ies and  management  strategy  mdicate  that  MAP  should  be  set  near  the  shoulder  of  the  UIP  to 
improve  oxygenation  by  recmiting  collapsed  alveoli.  The  findings  represented  in  this  study 
indicate  that  M.\P  can  be  adjusted  until  amplitude  starts  to  decrease  for  a  given  power  .As  the  lung 
recmiti  into  overdistension  a  further  reduction  in  amplitude  will  occur  .^t  this  point  MAP  should 
be  reduced  to  increase  amplitude  to  near  previous  levels  Power  should  not  be  increased  for  a  drop 
in  amplitude  as  this  will  only  increase  damage  in  the  condiUon  of  overdistension.  Given  the  diffi- 
culties often  encountered  with  ventilation  dunng  HFOV  this  data  establishes  that      ^p  «-   -  ec 
MAP  should  be  adjusted  to  optimize  position  on  the  static  P-V  curve 


EFFECT  OF  TUBE  COMPFNSATION  (TC)  VS  PRFISSURE  SUPPORT  (PS) 
ON  CARINAL  PRF.SSI  Kl    \M>  WORK  INDICES:  A  BENCH  STUDY 

CarlH.us.  Ml  .s,_RRTaiid  Paul  Loik.  RRT 
University  of  Michigan  Health  System.  Ann  Arbor  MI 

BACKGROUND:  PS  provides  a  constant  pressure  assist,  regardless  of  patient  effort  to 
overcome  resistance  of  an  artificial  airway  while  TC  provides  a  variable  pressure  assist 
level  in  direct  proportion  to  patient  effort.  With  the  ventilator  tested.  TC  attempts  to 
maintain  cannal  pressure  at  set-PEEP.  STUDY  QUESTIONS:  I )  What  impact  does 
TC  have  on  minimi/ing  cannal  pressure  changes,  and  on  other  indices  of  inspiratory 
work  compared  to  PS;  and  2)  What  influence  does  endotracheal  tube  size  (ETT)haveon 
PS  and  TC'  METHODS:  Lung  nuxlel  A  computcn/cd  lung  sinuilatnr  ( ASL-5(KK). 
Igmar  Medical)  >.vas  set  ti>  a  single  lung  niodel  with  C=50  nil  Am  H^O,  R=10cni 
H2O/L/S,  RR=20.  an  inspiratory  effort  of-|5  cm  H:<)  and  settings  resulting  m  an  1:E  of 
-  f  :3.0.  Ventilator  settings:  A  PB-840  ventilator  (Carlsbad  CA)  was  set  to  PEEP=0  cm 
H2O.  FIO:=0.21.  and  tnggerof-1  cm  H:0.  For  PS  breaths,  tlow  acceleration:350<7r  and 
expirator*  sensitivitv^lO'^f .  The  ventilator  was  tested  at:  PS=().  5.  and  10  cm  H^O.and 
TC=5(l  and  ](¥)■",,  Airways:  ETTof  an  ID  of  6.  7. 8.  and  9  mm  were  studied.  The  distal 
end  was  attached  lo  the  lung  simulator  and  the  proximal  end  to  the  ciaruil  wye  with  iden- 
tical adapler^,  Measurements  The  simulator  measured  flow,  volume,  and  pressure. 
These  ineasua'mcnis  \^crc  taken  irnmcdiatclv  distal  to  the  airvvav  tested.  Ihca'lore 
airway  pressua*  is  considered  to  rcllcct  "ciinnal"  pa'ssure  Minimum  pressure  ( Pnim'  ^I'ter 
trigger,  ttme  to  Pmm  after  trigger,  and  work  done  from  Ihe  on.sci  of  flow  to  Pmin  were  cal 
culated  by  the  lung  simulator.  Data:  Ten  breaths  of  data  wert  analyzed  for  each  data  set. 
Results  are  mean  values; /7<:0.(X)5  (*)  was  considered  significant  comparing  all  levels  of 
support  (0.05/10 comparison.s=0.005);  only/;  values  for  PS=0  vs  other  levels  arc 
reported.  RESLTLTS: 


PS=<) 

PS-5 

p.s=in 

TC=50 

TC=1(X) 

P™n 

ETr=6 

-734 

-6.hr 

-5.93- 

-6.63* 

-6.23* 

(cm  H^O) 

ETr=7 

-5.79 

-5.65 

-5.47- 

-5.50- 

-5.44* 

trr=8 

-.5.24 

■5.42 

-5.17 

-5.19 

-5.23 

Fl  1=4 

.575 

-5  17- 

-I96- 

-194- 

-t93* 

Time  to 

•  min 

(m.sec) 


ETT=6 
ETT=7 
ETT=8 
FnT=9 


Work,  now  ETr=6 
onset  lo        ETT=7 


198.2 
188.8 
49.0 
49.4 


P™nU) 


ETT=« 
FnT=9 


.33.86 
32.10 
0.22 
0.17 


180.2 
50.4* 
46.8 
48.4 


24.64* 
0.12* 
0.03 
0.09* 


46.6* 
44.0* 
41.2* 
-^8.8* 


186.8 
49.2* 
46.8 
44.6* 


64.6* 
49.2- 
48.6 
44.4- 


-0.19* 
-.015* 
■0.14* 


27.45 
0.07* 
0.08 
010 


o.is* 

0.06* 
0.18 
0.12 


CONCLUSIONS:  1 )  LIndcr  cunent  lest  condilions,  ETT=8  &  9  had  minimal  effecl  on 
llic3  measured  paramelers;  2)  Pmm  \\.ls  reduced  wilh  b<nh  TC  levels  and  PS^lOin  ill 
always  but  ETT=8:  3)  Pm,,  never  exceeded  -4.93  cm  H;()  (largcMll;  4)  time  to  P„„„ 
was  reduced  most  with  P.S=  1 0  and  TC=  1 00;  5 )  v\  ork  I'nim  onset  ot  llov^  lo  Pmin  was 
reduced  in  small  airways  with  TC=1(X)  and  PS=5and  in  all  airwavs  hy  PS=10  P.S=10 
may  have  provided  excessive  work  (negative  values).  The  clinical  relevance  of  these 
findings  remains  to  be  determined.  OF-01  - 1 72 


HELIOX  IN  ARDS;  A  PILOT  STUDY.  David  Willms  MD,  Jodelle  Brewer 
RRT.  Melissa  Brown  RRT.  Ashlynn  LeBlanc  RN.  Sharp  Memonal  Hospital. 
San  Diego.  California.  Sharp  Mary  Birch  Hospital  for  Women,  San  Diego.  Cal- 
ifornia. 

Background;  We  hypothesized  that  heliox  administered  to  early  ARDS 
patients  would  improve  gas  exchange  by  improving  ventilation  of  partially 
atelectatic  regions  and  augmenting  diffusive  gas  mixing.  A  pilot  study  was  ini- 
tialed and  the  results  in  the  tlrsl  5  patients  reported  here  Methods."  Five  .^RDS 
patients  intubated  <  96  h.  and  with  FiO:  <  .80  were  entered  after  informed  con- 
sent. Subjects  were  ventilated  with  a  Servo  3(W  in  PRVC  or  PCV  mode,  with 
Vt  6-8  ml/kg.  A  Novametnx  Coismo  Plus  respiratory  mechanics  monitor,  cali- 
brated to  the  heliox  concentration,  was  attached  at  the  patient  Y  and  used  for 
Vj,  expired  CO:  and  Vj/Vj  monitonng.  Heliox  was  begun  with  FiO:  equal  to 
baseline;  reduction  in  FiO;  was  accomplished  if  feasible  ba.sed  on  oxygenation. 
ABGs  and  physiologic  measurements  were  obtained  at  baseline  and  at  1,4,  and 
8  h  of  heliox,  whereupon  subjects  were  relumed  lo  nitrogen-oxygen  breathing. 
Efforts  were  made  to  maintain  stable  \'j.  PEEP,  and  respiratory  frequency 
throughout.  One  patient  required  reduction  in  set  rate  due  lo  hypocapnea.  Four 
patients  were  pharmacologically  paralyzed  at  the  time  of  study.  Results.'  Base- 
line characlenstics  (mean  values)  were;  Age  42  y;  FiO:  0.54;  PEEP  1 1.8 
cinH.O;  PaO;  82  lorr;  PCO;  43.8  torr;  Vr/Vj  0.74;  PaOi/FiOi  ratio  156.  Mean 
values  for  the  gas  exchange  values  were  not  significantly  changed  during  the  8 
h  study  (see  Table);  however  two  individual  patients  expenenced  a  notable 
reduction  in  AaDO;  from  baseline  to  8  h  (292  to  171.  and  162  to  73).  No 
adverse  events  from  heliox  therapy  were  noted. 


Baseline 

Ih 

4h 

8h 

p  value* 

Fi02 

jy 

.55 

.47 

.47 

0.26 

PCO2 

43,8 

4.3.8 

48.8 

45.6 

0J2 

PaOj/FiO^ 

156 

1.30.6 

1513 

160.4 

0.49 

\iy\-T 

U.68 

0.69 

0.67 

0.65 

0.27 

AaDO: 

260 

279 

222 

220 

023 

♦Paired  Student's  t-test.  baseline  vs.  8  h  values 
Conclusion.'  in  this  short-term  heliox  tnal.  no  significant  change  in  gas  exchange 
was  noted.  However  2  patients  had  a  substantial  reduction  m  AaDO^.  It  is  possible 
that  some  individual  patients  may  benefit  from  helio\,  i>r  that  a  longer  duration  of 
heliox  inhalation  may  have  an  effect.  Future  study  is  planned. 
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Sunday,  Decembir  2.  12:30-2:25  pm  (Room  206) 


IN  iHRAt-rujNs  BiH'WKiiN  .mt(htiblcompp:nsation  (atc».  moderate 

LEVEL  1'RE.SSLIRE  SliPmRT  IPS).  AND  PRESSIIRERISE  TIME  (PRTl  ON 
WORK  Ol-  HREAIHINC.  (WOBI 

BlLtlUcLMSiyU".  EL  W^miivkc  BS  RRT.  M  Siobal  BS  RRT.  RW  Kracnicr  CRTT.  J 
laiig  MD. 

RcspiraioPr  Cuiv  Scrv  ices.  Dcp;mmcnl  of  Anesthesia.  San  Francisco  General  Hospital. 
l'nLvcn*il\  of  California  S;in  Francisco. 

Background:  .*\ TC  autinicnis  ventilator  inspiralon'  flow  rate  Vj  to  achieve  the  proximal 
airMa\  prvsMia*  l;irgel  at  the  distal  tip  of  the  endotntcheal  luhe  ( inTl.  thus  counlerbalanc- 
inj:  the  iinp^»sed  WOB  of  the  iirtifici.il  air^vay.  A  imxlerate  level  of  PS  often  is  used  for  the 
same  piupose,  PRT  prolongs  the  time  to  achie\  e  tlie  PS  lex  el.  and  may  mcreas^-  W'(  Hi  We 
studied  the  interactions  of  ATC  and  PRT  on  peak  S'l.  V ,  and  WOB  dunng  PS  .Methods 
.\  standard  WOB  lung  nuxJel  was  constnicted  using  a  Michigan  Instruments  TTL  scl  al  a 
eoniplkuice  of  27  niL/cm  H:0;  ptiwercd  by  a  Veolar  ventilator  set  to  create  a  Vt  demand 
oi  5(10  niL  at  a  a*spirator>  rate  of  24.  a  peak  V'l  demand  of  50  L/ni  and  inspiratory  time  of 
0  S  s  The  Drager  E-2  trcatuK'nt  ventilator  vias  set  al  CPAP  of  5  cm  H2O  with  PS  of  1 0  cm 
ll:0  The  PRT  was  set  at  0  25  s;  tlie  flow  trigger  wis  set  at  5  L/in  We  measured  WOB 
perfomitHl  by  the  dn\e  ventilator  10 displace  the  "patient'"  compartment  (WOHc).  WOBc 
appri>\inuiied  total  imposed  WOB  I ETT  +  cireuit).  Experiments  were  done  w  Ith  ATC 
turned  olT  and  al  an  ATC  of  I  (K).  75  and  50^"^  compensation  set  to  the  FTP  size  used  in  the 
model  l7.0  mm  ID).  Expcnments  were  done  with  and  without  PRT.  Measurements  were' 
made  with  a  BICORE  CP-  l(X)  monitor:  10  ba'aths  were  used  for  analysis.  Data  was 
re'pt>ned  as  mean  ±  standiird  de\  lation  and  analyzed  using  repealed-nieasure's  analysis  of 
\anance  and  Knh  Dunnelt  and  Tukey -Kramer  tests.  Alpha  was  set  at  0.05.  Results:  Com- 
piiR'd  to  PS  alone,  adding  A  TC"  increased  both  peak  V|.  and  Vj.  and  reduced  WOBc.  How- 
ever,  adding  PRT  increa.sed  WOBc  at  all  levels  of  ATC.  but  did  not  appreciably  affect  peak 
V|  and  Vj  IXvreasIng  .VFC  support  caused  a  small  incrca.se  in  WOBc.  Only  5  discreet 
comparisons  were*  not  statistically  significant  (p>0.05):  peak  V|  (*),  WOBc  (f.  t;).  and  Vj 
Iji.ll) 


PRT  =  0 


ATC  OFT 


ATC  100 


ATC  75 


ATC  50 


WOBc(J/L) 
iUm] 
Vi  ImL) 


PRT  =  0.25  s 


0.38±.03t        019  ±.01 
77±1.0'  109±l.9 

676  ±5 766 1  5ii 


0.23  ±  .02t      0.25  ±  .02t 
%±l.l  102±0.3 

719  ±611  707  ±5 


ATC  OFF         ATC  100 


ATC  75 


ATC  50 


WOBc  Oil.) 

(Urn) 

VrlmL) 


058  ±.01          034  ±01 
7S±I0'  114  ±1.3 

660  ±  (I 769  ±  6§ 


O38±.0l|:      0.42  ±.02 
101  ±1.2         92  ±1.3 
720  ±711  700  ±0 


CoiKlusion:  Our  re'sulls  suggest  that  ATC  enhances 
ate  level  PS.  Decreasing  the  ^^(  .^TC  support  caused  ; 
and  therefore.  ATC  should  be  used  at  lUO'/r  support, 
and  should  not  be  used  in  conjunction  with  ATC. 


the  WOB-reducing  effects  of  moder- 
.i  minor  increase  In  imptised  WOB 
PRT  counters  the  etlecls  of  ATC 
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INTIiRACTIONS  BETWEEN  AlITO-TUBE  COMPENSATION  (ATC)  AND  VOL 
UM!-:  CONTROL-AUTO  FLOW  (VC-AF)  ON  WORK  OF  BREATHING  I  WOB) 
Dl'RING  LOW  TIDAL  VOLUME (Vj)  VENTILAHON 
RHKallelMSRRT.  EL  Wameckc  BS  RRT.  .M  Sii*al  BS  RRT.  RW  Klacmcr  CRTT.  J 

Tang  MD. 

Respiratory  Carc  Services.  Department  of  Anesthesia.  San  FrancLsco  General  Hospital. 
University  of  California  San  Francisco. 

Background:  ATC  augments  ventilator  inspiratory  flow  rate  0  to  achieve  the  proximal 
airway  pressure  target  at  the  distal  lip  of  the  endotracheal  lube  (ETT).  thus 
counterbalancing  the  impt)sed  WOB  of  the  artificial  airway.  VC-AF  incorporalcs  a  vari- 
able, decelerating  lltm  pattern  to  deliver  the  target  Vj  at  the  lowest  airway  pressure,  and 
thus,  may  reduce  WOB  during  patienl-lnggered  breaths.  We  studied  the  combined 
elTecIs  of  ATC  and  VC-AF  on  peak  .  V 1  and  W(iB  dunng  simulated  patient-uiggercd, 
low  V]  ventilation.  Methods:  A  standard  WOB  lung  model  wa.s  constructed  using  a 
Michigan  Instruments  TPL  set  at  a  compliance  of  27  mL/cm  H;0;  powered  by  a  Veolar 
ventilator  set  to  create  a  Vj  demand  of  400  mL  at  a  respiratory  rate  (f)  =  24.  a  peak 
demand  =  39  L/m  and  inspiratory  time  (Tj)  of  0.8  s.  The  Drager  E-2  treatment  ventilator 
was  set  in  VC-AF  al  a  target  V  j  of  4(K)  ml,,  f  =  20:  T|  =  0  9  s  and  flow  trigger  =  5  L/m. 
We  mea.surcd  WOB  performed  by  the  drive  ventilator  to  displace  the  "patienl"  compart- 
ment (WOBc).  WOBc  approximated  total  imposed  WOB  (ETT  +  circuit).  Experiments 
were  done  with  ATC  off  and  al  ATC  of  1 00.  75  and  50"?  compensation  scl  10  the  ETT 
sizes  used  in  the  model  (7.0  and  6  mm  ID).  Measua'ments  were  made  with  a  BICORE 
CP- 100  monitor.  After  stabilization  of  Vj  delivery.  10  breaths  were  used  for  analysis. 
Data  was  reported  as  mean  ±  standard  deviation  and  analyzed  using  repeatcd-mca.sures 
analysis  of  variance  and  both  Dunnelt  or  Tukey-Kramer  tests.  Alpha  was  sel  at  0.05. 
Results:  A  VT-K>vershool  occurred  as  Vt  demand  equaled  the  pre-sel  target  Vy.  Adding 
ATC  increa-scd  peak  delivery  and  caused  a  slightly  greater  V-r-overshoot  This  resulted 
In  a  36-38'?f  reduction  In  WOBc  for  ETT  sizes  of  6  and  7  mm  respectively.  Only  3  com- 
parisons  were  not  slatislically  significant  (*.  t.  j;  p  >  0.05). 


ETT  =  7.0  mm 


ATC  OFF 


ATC  100 


ATC  75 


ATC  50 


WOBc  IJ/L) 

(L/m) 

VT(mL) 


0.24  ±  .01 
58  ±  I 
470  ±0 


OI5±.0l« 
71  ±0.9 
486  ±5 


0.I6±  02' 

0.18  ±01 

66±l 

63  ±07 

480  ±0t 

480  ±0t 

ETT  =  6.0  mm 


ATC  OFF 


ATC  100 


ATC  75 


ATC  50 


WOBc  (J/L) 

(L/m) 

VjJmL) 


0.56  ±  .01  0.36  ±  .01  0,41  ±  .01  0,45  ±  .01 

45  ±  0.4  5 1  ±  0.6  50  ±  0.6  48  ±  0.6 

450  ±  0 470  ±  0 j: 470  ±0|  461  ±3 


Conclusion:  Our  results  'iuggcst  Ihal  ATC  enhances  the  WOB-rcducmg  effects  of  VC- 
AF,  Reducing  the  level  of  ATC  support  caused  a  minor  increase  in  imposed  WOB,  and 
therefore,  ATC  should  be  used  at  100%  compensation.  OF-01-200 


OPTIMIZING  MAP  SFTHNGS  DURING  HFOV  BY  ANALYZING  WAVEFORM 
DIFFF.RI -NCHS  PRF  A:  POST  THE  E^T 

Jennifer  IX-  Ui  G-in-j  RRT.  Robert  Fstetier  RRT.  Dean  Holland  RRT.  Ken  Hawkins  RRT. 
Grant  O'Keefe  MD  MPH.  Departments  of  Respiratory  Care  and  Surgery.  Parkland  Health 
&  Hospital  System,  Dallas,  Texas 

Introduction:  Timely  adjusimenls  of  MAP  dunng  HFOV  are  necessary  to  limit  ventilator 
induced  lung  injury  (VILI).  Current  literature  and  clinical  management  practice  supports  the 
adjustment  of  MAP  to  deliver  sub-tidal  volumes  at  or  just  below  the  upper  inflection  ptiinl 
of  the  static  pressure/volume  cur\'e  (PA^stalic),  Current  mnnitonng  loots  (radiological. 
puise-ox  and  ABG's)  provide  supportive  evidence.  We  hypothesize  that  optimal  MAP  can 
be  set  and  maintained  by  interpretation  of  real-lime  pressure-lime  tracings  (P/T)  captured 
pa*  and  post  ETT. 

Methods:  PA/static  cur\es  wea"  generated  in  a  multiple  balltxin  lung  model  submerged  in  a 
fifly-galUin  tank  at  three  different  depths    .•\  HhOV  was  then  attached  to  the  lung  ukkIcI  via 
a  #**  ETT    Analog  P/T  wavefonn  tracings  were  cnllecled  pre-  &  post-  the  patient  wye  uti- 
lizing four  study  conditions  as  follows:  HFOV  circuit  capped.  MAP  set  on  the  linear  portion 
of  the  P/V static  curve.  MAP  set  on  the  shoulder  of  the  P/Vstatic  curve  and  MAP  set  at  over- 
distension. The  MAP.  bias  tlow,  mspiralnr)  time  perceni  ( IT'^r )  and  fa-quencs  wea-  kept 
constant  (MAP=20.  bias  now=,AO.  IT'^<=  50,  Ircq-  ,■>  H/i    Pmscr  sening  was  adjusied  lo 
maintain  the  same  amplitude  at  each  cuinpliantc  and  data  recorded.  Tlie  signals  were  then 
converted  to  digital  at  50.000  data  points  per  second  (using  a  Tektronix  TDS  3020).  Data 
was  collected  and  differences  graphed  and  overlaid  for  each  study  condition.  Our  analysis 
focused  on  the  portion  of  P/T  waveform  al  actuation  of  the  expiratory  hold. 
Results:  Qualitative  diflerences  between  pn?  and  post  ETT  tracings  in  the  nuKlel  increased 
with  decreasing  compliance.  Negligible  variation  was  observed  with  the  ciauil  capped. 

DflTlATTON  OF  EXPIRATORY  HOLD 


DlscuMiun:  We  have  identified  a  method  for  real-time  tdcniificaiion  of  ovcr-distcniion  in 
HFOV,  Our  findings  repavseni  an  improvement  over  currently  recognizrd  monitoring  tech- 
niques ihat  aa-  limited  by  sensitivity  or  specificity  issues.  We  believe  that  further  investiga- 
tion Is  necessary  and  suggest  that  it  be  dia'cted  to  development  of  this  method  —  -  _.  __- 
and  other  a'al-lime  moniionng  options  adaptable  to  the  clinical  ens  ironment         " 


PRESSURE/FLOW  CHARACTERISTICS  OF  THE  EZPAP  POSITIVE  MRWAY 
PRESSURE  THERAPY  SYSTEM 

Snvder.  RJ  RRT.  Slaughter.  SL  RRT.  Chaibum.  R  RRT.  FAARC 
University  Hospitals  of  Cleveland,  Cleveland,  Ohio 

BACKGROUND:  The  EzPAP  positive  airway  pressure  therapy  system  is  indicated  "for 
lung  expansion  therapy  and  the  treatment  and  prevention  of  atelectasis".  The  device  gen- 
crates  ptisitive  airwa)  pressure  using  flow  input  from  a  standard  air  or  oxygen  flowmeter 
and  may  be  used  with  a  nebulizer  The  purpose  of  this  study  was  to  evaluate  the 
pressure/flow  characienstics  of  the  EzPAP  with  and  without  a  nebulizer,  METHODS: 
The  gas  inlet  port  of  the  EzPAP  was  connected  to  an  air  flowmeter.  The  pressure  monitor- 
ing port  was  attached  lo  a  pressure  gauge  calibrated  with  a  water  manometer.  We 
measured  the  inspiratory  and  expiratorv  pressures  with  3  normal  volunteers  mhaiing  and 
exhaling  normally.  Input  flows  were  adjusted  in  1  L/min  increments  from  0  to  15  L/min. 
The  expenmenl  was  repealed  with  a  nebulizer  attached.  The  nebulizer  was  powered  by  a 
flowmeter  set  lo  6  and  8  L/min,  Each  experimental  condition  was  evaluated  3  times.  Data 
were  analyzed  with  linear  regression.  RESULTS:  The  addition  of  a  nebulizer  had  little 
effect  on  the  airway  pressures  generated.  The  data  below  show  airway  pressure  as  a  func- 
tion of  the  flow  set  on  the  flowmeter  for  all  experiments  combined  Tlie  coefficient  of 
delerminalion  (r)  was  0.88.  The  system  maintained  airway  pressure  throughout  the  respi- 
ratory cycle  with  the  inspirator)'  pressure  averaging  45%  of  expiralorv .  The  chart 
illustrates  expirator)'  data. 


10  15  20 

Prassur*  (om  H30) 

EXPERIENCE:  The  EzPAP  was  \er\  cas\  lo  setup  and  adjust.  Breathing  on  the  device 
was  similar  to  a  PEP  device  except  that  inspirator)'  pressure  was  elevated.  The  volunteers 
commented  that  they  felt  a  noticeable  increu.se  in  FRC.  \\'iih  the  use  of  higher 
pressures/flows,  subjects  felt  the\  needed  to  acliscly  exhale, 

CONCLUSIONS:The  EzPAP  delivers  reliable  and  containable  pressures  within  a  clini- 
cally useful  range  for  lung  expansion  therapy.  An  easily  remembered  equation  allows  pre- 
diction of  the  flow  necessary  to  achieve  a  desired  pressure.  OF-01  -204 
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THE  RESPONSE  OF  ADAPTIVE  SUPPORT  VENTILATION  (ASV)  TO  VARYING 
SPONTANEOUS  MINUTE  VENTILATION  AT  DIFFERENT  COMPLLWSCE  AND 
RESISTANCE  IN  A  LUN(;  MODEL  RJVajolcliiWsoD.  MS^MJ:.  Dflvid  I..  Vines,  MUS. 
RKI,  Havid  C  Shellcdy.  PhD.  RRl.  ITlc  UnivcPiity  of  lcxa^  Health  Science  Center  at  San 
Antonio   fX    BACKGROUND:  ASV  is  a  scrvo-controllcJ  mixle  nf  venlilolion  ofTered  on  the 
Hamilton  Galileo,  (Hamilton  Medical.  Rctio.  Nevadal  designed  to  deliver  pressure-targeted 
tidal  volumes  at  a  variable  rate,  to  achieve  a  target  minute  volume  while  ulilizing  pmlective 
lung  strategic.  The  mode  will  adapt  to  changing  patient  demand,  from  full  ventilatory  support 
to  total  spontaneous  breathing,  as  the  patient  takes  over  a  greater  share  of  the  work  of 
breathing    Hie  puriH.se  of  this  study  was  to  evaluate  the  ability  of  ASV  to  achieve  targeted 
minute  volumes  in  the  face  of  varying  levels  ofpatient  spontaneous  vcntilalion.  and  under 
difTcrtnt  conditions  of  compliance  and  resistance,  using  a  rwf>-comparlment  lung  model 
(Michigan  Instniments  Inc..  Grand  Rapids.  MI)  to  simulate  spontaneous  breathing, 
METHODS:  llie  driver  lung,  lung  B.  was  ventilated  using  minute  ventilations  of  5  I.  (f  =  10 
bpm  Vr  =  500  ml  r=  1 5  bpm  V,  =  335  ml  f  =  30  bpm  V,  =  165  ml);  7  1  (f  =  10  bpm  Vt  - 
700  ml  f-  15  bpm  V,  =  470  ml  f  =  30  bpm  V,  =  235  ml);  9  L  (f  =  10  bpm  V,  =  TOO  ml  f - 
15  bpm  V,  =  600  ml  f  =  30  bpm  V,  =  300  ml).  The  spontaneous  lung,  lung  A.  was  ventilated 
using  ASV  programed  for  an  ideal  h.K)y  weight  of  70  kg.  For  each  cxperiinental  condition, 
measurements  were  made  at  a  normal  compliance  (0.05  17cm  H,0)  and  resistance  (2.7  cm 
Hi(M7sec).  decreased  compliance  (0.02  IVcm  H,0).  and  increased  resistance  (17.6  cm 
HiO/Usec).  Alveolar  vcntilalion  was  calculated  using  the  following  formula  (minute 
vcntilauon  minus  respiratory  rate  limes  deadspace).  An  anatomic  deadspace  of  150  ml  was 
chosen  as  a  normal  value  for  a  70  kg  patient.  RESULTS:  Across  all  conditions  combined, 
there  were  no  significant  differences  (p>,05)  for  actual  minute  volume  and  calculated  alveolar 
ventilation  when  driver  minute  volume  was  5  Urn  (8.97  ±  3,93  &  6  56  +  1 .83),  7  L/m  (8.60  + 
2  62  &  6  45  +  1 ,57).  or  9  IJm  (9.06  +  2,50  &  6,90  +  1 ,75),  Under  all  conditions  combined, 
there  were  also  no  significant  differences  (p>,05)  between  actual  minute  volume  and 
calculated  alveolar  venUlation  when  compliance  and  resistance  were  normal  (9.64  +  3.51  & 
7.27  ±2.27),  decreased  compliance  (8  67  +  2,74  &  6,12  1  1,58).  or  increased  resistance  (8,31 
+  0.99  &  6.48  ±0.77).  Table  1  displays  minute  venUlation  and  calculated  alveolar  ventilation 
for  each  level  of  spontaneous  ventilatiou,  compliance  and  resistance. 


•^Rjw 
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CONCLUSION:  ASV  effectively  maintained  minute  ventilation  and  alveolar  ventilation 
under  varying  conditions  of  spontaneous  ventilation,  compliance  and  airway  resistance. 
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DKTl'RMlNINCl  IF  THE  LOWER  INFLECTION  POINT  ON  A  PRF;SSURE 

V(  )1  I  IMF  CL!R VE  CAN  BE  ACCURATELY  ESTIMATED  BY  USING  A  .SIMPLE 

VI 11  r\ii.M,\Ni:ivrR 

Jnl  l\  lit  )Y\  1 1  )\  JR  Kk  I ,  I  )l  AN  IK  )I.I.ANI)  RRT.  KHNNITM  S,  HAWKINS  RRT. 
liRAM  <)  Kl  III;  Ml  )MI'I  I.  DLl'ARTMENIS  OF  RESPIRATORY  CARE  ANU 
SURCiFRY.  PARKLAND  HEALTH  AND  HOSPITAL  SYSTEM  AND  UTSWMC. 
DALLAS.  TEXAS 

iNIRODUcnoN:  'Hiis  work  investigates  the  aceurucy  of  a  simple  volume  maneuver  to 
estimate  the  lower  inflection  point  on  a  pressure  volume  curve.  Recent  literature  suggests 
that  the  lower  inliection  point  indicates  the  first  significant  recmitmenl  of  new  lung  units. 
However,  capturing  pressure  volume  curves  in  the  clinical  arena  is  time-consuming,  and 
requires  speciali/rd  equipment  and  skill  set.  Our  experience  shows  that  the  lower  inflec- 
tion ptiint  corresponds  with  a  reproducible  narrow  volume  range, 
MKTHOas:  Static  P-V  curves  were  gcncnitcd  lor  seven  patients  with  P/F  ratio  <2(X). 
average  lung  injury  score  of  3,0.  and  .ill  h.ivini;  nsk  UiclniN  lor  ARf)S    PalienLs  with  a 
history  of  chronic  obstructive  pulmoniirs  disease,  hc.irt  fiukire.  or  the  presence  of  an  air 
leak  via  any  thoracostomy  lubes  were  excluded.  Static  P-V  curves  were  captured  using 
two  commercially  available  ventilator\  and  the  valve  method  described  by  Estetter.  el  al 
(respiratory  rate  H).  tidal  volume  5l)cc.  I;  E  ratio  I  ;5.  and  FI02  80-  llX)'7r ),  L^wer  PHex 
was  calculated  for  each  sliuls  condition  using  a  fitted  logistic  cune  and  commercially 
asiulabic  statistical  sollw;ux'  (ST.-XTA),  Plateau  pressures  were  mea-sured  in  each  study 
participant  using  a  two-second  inspiratory  hold  at  set  volumes  of  1 .  2.  3  and  4  ml/kg  ideal 
body  weight.  Plateau  pressure  measurements  were  compare'd  with  the  Pfiex  estimates 
from  the  static  pressure  volume  curve. 

Resl'LTS:  The  lower  inliection  ptiint-s  ranged  from  4-23  cmFI20  for  the  7  patients. 
The  pUitcau  pressure  measured  at  the 
2nil/kg  inspiraliiry  volume  most  Figure 

closely  .ippn)\imated  the  lower 
inliection  point  as  estimated  by  the 
statistical  software.  The  adjacent  fig- 
ure arranges  the  data  for  each  study 
subject  in  graphical  and  tabular  for- 
mat, 

DI.SC'USSION;  Our  data  suggests  that 
in  this  patient  population  PEEP  can 
be  estimated  by  perfonning  a  static 
PA'  maneuver  at  2  ml/kg  ideal  body  Paarts 

weight.  We  believe  this  method  may  provide  a  reprixlucible  alternative  to  Pflex  estima- 
tion as  a  method  of  identifying  ideal  PEEP,  This  technique  may  allieviate  the  need  to 
generate,  record  ;uid  interpret  static  pressure  volume  curves.  Additional  research  is 
needed  to  establish  the.  practicality,  reproducibility,  safely,  and  clinical      OF-01  -212 
efficacy  of  the  approach. 
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DETERMINATION  OF  OPTIMAL  SETTINGS  FOR  HIGH  PRESSURE  RECRUIT- 
MENT MANEUVERS  (RM)  IN  AN  ARDS  SHEEP  MODEL. 
K.  Suchodolskj.  K.A.  Sedeek,  G,  Schettino,  M.  Takeuchi  and  RM-  Kacmarek, 
Harvard  Medical  SchtX)l  and  Massachusetts  General  Hospital.  Boston.  MA. 
Animal  data  and  preliminary  patjcnt  data  clearly  suggest  that  the  use  of  lung  RM  can 
markedly  improve  PaO:  levels.  However,  controversy  regarding  the  approach  and  the 
need  to  optimize  lung  RM  still  exists.  Based  on  data  from  a  previous  study'  which 
shows  greatest  recruitment  at  PIP  of  60  in  contrast  to  40  cm  HiO  we  compared  3  high 
pressure  RM  {PIP  of  60  cm  H^O)  with  3  different  PEEP  levels.  Methods:  This  study 
was  designed  as  a  Cross-Over  Study.  Saline  lung  lavage  injury  was  pertbrmed  in  8 
sheep  ( 30.5±2. 1  kg)  until  Pa02 decreased  to  A3±2.5  mm  Hg  at  an  F.O.  of  1 .0  and  PEEP 
of  5  cm  HiO  ( BL).  Each  RM  consisted  of  a  maximum  of  three  successive  high  pressure 
ventilation  periods  (HPVP)  for  60  sec,  RR  of  10/min,  l:E  1 : 1 ;  RM-I):  PEEP  of  25  and 
PIP  of  60  cm  H2O  RM-2):  PEEP  of  35  and  PIP  of  H)  cm  H2O.  RM-3):  PEEP  of  45  and 
PIP  of  60  cm  H;0.  Each  HPVP  was  followed  by  protective  ventilation  ( PV);  RR  of 
30/min.  I:E  I:  I .  PIP  of  35  cm  H^O.  PEEP  LIP  +  2  or  22  if  LIP  was  >  2 1  cm  H:0.  A  suc- 
cessful RM  was  defined  as  a  PaO^  >  400  mm  Hg  after  5  min.  After  each  RM  and  20  min 
of  PV  the  lung  was  dcrecniited  to  the  BL.  The  order  of  RMs  was  randomized  in  each 
animal. 

Results:  DunngRM-1  HPVP  was  performed  1 1  x;  during  RM-2  9x:  during  RM-3  I3x. 
One  animal  developed  a  pneumothorax.  There  was  no  statistical  difference  between  the 
three  RM  regarding:  PaOi.  PaCO;.  V^  blood  pressure,  heail  rate  and  cardiac  output. 
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EfillPaO:  levels  after  RM  during  PVinicii;  •\[)\.-\  ,ill  .uiiinals) 

Conclusion:  High  pressure  RM  is  not  affected  b>  PthP,  if  the  PEEP  level  is  high 

enough  to  avoid  collapse  of  recruited  lung  (PHKP>  LIP).  We  considered  RM-I  optimal 

because  of  ihc  lower  mean  airway  pressure. 

Reference:  I .  Y.  Fujino  at  al.:  Repetitive  high-pressure  recruitmeni  maneuvers  require-d 

10  maximally  rccmit  lung  in  a  sheep  model  of  acute  respiratory  distress  syndrome.  Crit 
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COMPARISON  OF  PERFORMANCE  CHARACTERISTICS  FOR  PROPORTIONAL 
ASSIST  VENTILATION  (PAY)  IN  TWO  DIFFERENT  VENTILATORS.  A  LUNG  MODEL 
STUDY. 


K.  Such(>do|ski,  G.  Schettino,  K.A.  Sedeek.  D.  Hess  and  RM.  Kacmarek. 
Harvard  Medical  School  and  Mas.sachusetts  General  Hospital.  Boston.  MA. 


Proportional  assist  ventilation  (PAV)  is  a  new  nxxJe  of  mechanical  ventilation,  devised  to 

increase  airway  pressure  in  proportion  to  patient  effort.  This  is  accomplished  by  a  positi\c  feed- 
back contnil  thai  amplifiers  ainAay  pressure  proportional Iv  to  instanlancuus  inspirator.  f[i>\\  rate 
and  volume.  Since  PAV  may  stxm  become  an  a\ailable  option  Ui  treai  patients  \\  iih  respiratory 
failure,  the  present  lung  model  study  was  designed  to  compare  the  function  of  P.^V  under  a  vari- 
ety of  loading  condiUons  in  two  ventilators:  Evita-4  (Drager)  and  Vision  (Respironicsi.  Meth- 
ods: A  two-compartment  spontaneously  breathing  LM  (Michigan,  I'lL  model  1600)  was  used. 
One  chamber  of  the  LM  (resistance  of  5  H:0/l/sec,  compliance  of  SO  ml/cm  H:0)  was 
connected  to  the  tested  ventilator,  the  second  was  driven  by  a  Punlan  Bennett  72(X)  ventilator  lo 
simulate  the  following  spontaneous  breathing  pattern:  T|  =0.8  sec,  RR  of  1 2  breath/min.  and 
peak  inspiratory  flow  of  60  l/min.  We  compared  three  different  levels  of  PAV  80^.  5(}^  and 
30'^f  on  each  tested  ventilator  Results:  Data  (mean  ±  SDl  are  listed  in  followme  table 


Volume 
Iml) 

PeakPnss 
(cm  H.Ol 

Peak  Ho». 
Il/mini 

RowaHcrO.! 

seed/mini 

FTP 

(cmHiO-scc/min 

Vision  FAV  Stn 

620  ±0 

14J±(U 

105  ±1 

M.9±I.I 

4.6  ±0J 

Evila-*  P A\  m'i 

650  ±n 

l').0±0.1 

108^1 

21.2  ±(1.4 

18.0  ±0.4 

Vision  P A\  50'; 

600±0 

9.8 1 0 

88±l 

62J±3.I 

5.7  ±0.1 

Kvita-4  P\\  Sll'i 

610  ±U 

12.6  ±0 

95  ±1 

25.4  ±0.6 

192  ±0  J 

\  ision  PA\  M'i 

580  ±0 

7.6  ±0 

79  ±0 

64.6  ±  1.8 

8J±0,2 

Evita-»PAV30<7, 

S80±0 

9.0  ±0 

87±0 

2.5.8*0.2 

21.2  ±0J 

V 

Prassura 

N 

Vi^  -■■ 

\y 

-Vblon       - 

Evlb4    1 

Fig.1 :  Pressure  and  flow  waveforms  for  Vision  and  Lvita-J  at  PAV  of  80S^ 

Conclusions:  During  all  sellings  of  ventilatory  support  (PAV  80-.V)'^)PTPwas  lower  with  the 
Vision  ventilator  as  a  result  of  higher  flow  acceleration  and  better  tnggcr  pert'onnancc 
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TRACHEAL  GAS  INSUFFLATION  (TGI)  DURING  PRESSURE  CONTROL 
VENTILATION  (PCV)  EFFECT  OF  EXHALATION  VALVE  CONTROL 
RoDerl  S.  Campbell  RRT  FAARC.  Paul  N  Austin  PhD  CRNA  (LI  Col  USAF)  Richard 
D  Branson  RRT  FAARC.  Jay  A  Johannigman  MD.  Frod  A  Luchelt*  MD.  Sandra  L 
Miller  MO,  Kenneth  Davis  Jr  MD    Univorsily  ot  Cinclnnali.  Cinclnnali.  OH  45267- 
0558 

BACKGROUND:  TGI  may  be  useful  in  pallents  with  elevated  PaCOj  TGI  lowere 
PaCOj  and  reduces  doadspace  ventilation  by  (lushing  COj  from  tti«  upper  and 
anificial  airways  during  exhalation  and  by  augmenting  Vt  delivery  at  the  tracheal 
level  We  designed  a  lung  model  study  to  evaluate  the  effect  o(  TGI  on  Vt  and  airway 
pressure  delivery  during  PCV  with  (our  acute  care  vents.  METHODS:  Four  vents  with 
PCV  were  evaluated  300  (Siemens),  and  840  (Puntan-Bennctt).  Evila  4  (Drager), 
Galileo  (Hamilton  Medical)  Each  vent  was  set  to  ventilate  one  side  of  a  two  chamber 
lost  lung  (TTL.  Michigan  Instruments)  at  compliance  (C)/resislanco  (R)  combinations 
of:  20/5.  20/20.  and  50/20  Pj\  8-mm  ET  tube  was  inserted  into  an  artificial  trachea 
and  TGI  was  provided  via  a  2.9  mm  ID  catheter  positioned  with  the  tip  2  cm  beyond 
the  end  of  the  ET  lube  TGI  continuous  flews  of  0.  4,  8,  and  12  LPM  were  used  Each 
vent  was  set  to  a  CMV  rale  of  15.  PCV  (iP)  of  20  cmH,0,  PEEP  of  10  cmHjO, 
Inspiratory  time  (Ti)  was  set  to  1  0  and  2  0  seconds  A  pneumotach  and  pressure 
transducer  were  placed  between  the  trachea  and  test  lung  to  measure  flow,  volume. 
and  pressure  delivered  to  the  lung.  Peak  inspiratory  pressure  and  Vi  measured  by 
each  vent  were  also  recorded  Five  breaths  at  each  condition  were  recorded 
RESULTS:  Table  1  shows  the  Vt  delivered  to  the  lung  and  measured  Vt  by  each 
vent  at  baseline  and  with  12  Ipm  TGI  flow  at  each  J,  (C20.  Fi20) 


Table  1 

TGI 
Flow 

r            T|  =  1  sec 

T,  =  2  sec 

Vt  (vent) 

Vt  (lung) 

Vt  (vent) 

VTdung) 

300 

0 

461 

387 

468 

404 

12 

1003 

411 

996 

537 

840 

0 

409 

388 

427 

400 

12 

976 

423 

812 

444 

Evita4 

0 

443 

383 

443 

389 

12 

963 

403 

965 

421 

GalHeo 

0 

449 

397 

438 

398 

12 

991 

443 

982 

575 

Vents  (840.  Evila  4)  virith  "active"  exhalation  valves,  limit  delivery  of  additional  Vt  to 
the  lung  during  TGI  by  "bleeding  off"  TGI  flow  once  vent  flow  output  reaches  zero 
Alveolar  pressure  is  maintained  at  the  preset  level  throughout  T,  Vents  (300.  Galileo) 
virithout  "active"  exhalation  valves  force  TGI  flow  Into  the  lung  during  T,,  This  results  in 
increased  alveolar  pressure  and  Vt,  when  Crs  is  low  and  T,  is  long  CONCLUSIONS: 
Active  exhalation  valves  limit  alveolar  pressure  during  TGI  and  thus  limit  Vt  as 
compared  to  exhalation  valves  that  are  not  active  Clinical  investigations  are 
necessary  to  elicit  the  effects  of  exhalation  valve  control  on  /VBGs  and  pulmonary 
variables  dunng  TGI  with  PCV.  OF-01  -246 


EFFECT  OF  INTERNAL  AND  EXTERNAL  NEBULIZER  FLOW  ON  TIDAL 
VOLUME  (V,)  DELIVERY  DURING  MECHANICAL  VENTILATION  (MV) 
Robert  S  Campbell  RRT  FAARC.  Paul  A  Austn  PhD  CRNA  (Lt  Col  USAF).  RK*%afd 

0  Branaon  RRT  FAARC.  Jay  A.  Johannigman  MD,  Fred  A  Luchetie  MD,  Sandra  L 
Miller  MD.  Kenneth  Davla  Jr  MD    Unrvorsity  of  Cincinnati,  Cincinnati.  OH  45267 

BACKGROUND:  Delivery  of  inhaled  medication  is  common  during  MV  Many  new 
vents  provide  an  internal  neb  (INT  NEB)  that  provides  preset  neb  (low  dunng 
inspiration  A  continuous  externally  provided  gas  flow  la  used  to  power  a  neb  (EXT 
NEB)  on  vents  that  do  not  have  an  INT  NEB  We  designed  a  bench  study  to  evalual* 
the  volume  and  pressure  delivery  to  the  lung  during  use  of  txjth  INT  NEB  and  EXT 
NEB  use  and  to  detemiine  the  effect  of  ventilator  mode  METHODS;  Five  vents  were 
evaluated:  300  (Siemens).  840  and  7200  (Puntan-Bennett).  Evila  4  (Drager).  and 
Galileo  (Hamilton  Medical)  Each  vent  was  set  to  venlilate  or%e  side  of  a  two  ctTamber 
test  lung  (TTL.  Michigan  Instruments)  at  a  compliance  (C)  of  50  ml/cmMjG  and 
resistance  (R)  of  20  cmHjO/Usec  Vents  were  set  to  a  CMV  rate  of  15.  PEEP  of  10 
cmH20.  FiO;  of  0  60.  and  inspiratory  limes  (T,)  of  1 .0  and  2  0  sec.  Three  modes  were 
tested  VCv'sel  to  450.  PCV  set  to  AP  of  20  cmHjO.  and  dual  control  (DC)  with  Vt 
target  of  450  A  pneumotach  and  pressure  transducer  were  placed  between  the 
circuit  and  TTL  to  measure  flow,  volume,  and  pressure  delryered  to  the  lung  Peak 
inspiratory  pressure  and  Vt  measured  by  each  vent  was  also  recorded  F1O3  entering 
the  TTL  was  measured  using  a  Zirconium  0^  analyzer  Data  was  recorded  at 
baseline  (no  neb),  with  INT  NEB  on.  and  with  EXT  NEB  flow  of  8  Ipm  (Oj).  M  neb 
flow  vras  injected  into  the  inspiratory  limb.  10"  prox  to  the  wye.  via  a  Mini-neb  (Salter 
Labs)  Five  broaths  at  each  condition  were  recorded  RESULTS:  Only  7200.  Evila  4. 
and  Galileo  have  INT  NEBs  Vt  delivery  to  the  lung  increased  by  27  1  1%  and  52  t 

1  %  dunng  VCV  with  the  Galileo  with  T,  of  1  and  2  sec.  respectively  with  INT  NEB- 
INT  NEB  use  did  not  change  lung  Vt  by  more  than  8%  with  any  other  vent  or  mode 
use  INT  NEB  use  did  not  result  in  large  changes  in  F1O2  (>  3%)  with  any  vent  or 
mode  tested  Use  of  EXT  NEB  with  VCV  increased  lung  Vi  by  36  1 4%  with  T,  of  1 
and  by  64  ±  8%  with  T,  of  2  (all  vents)  EXT  NEB  used  with  PCV  increased  lung  Vt  by 
14  ±  2%  at  T,  of  1  (7200)  and  by  13  ±  2%  at  T,  of  2  (300.  7200,  Evita  4)  EXT  NEB 
used  vinth  DC  increased  lung  Vt  by  35%  t  3  at  T  of  1  and  by  62%  1 4  at  T,  of  2  (300, 
840,  E4)  EXT  NEB  caused  an  average  increase  in  FiO;  of  14  ±  4%  (300,  840,  7200. 
Galileo)  EXT  NEB  caused  FIO,  to  increase  by  22  ±  3%  v^lh  the  Evita  4  Vent 
measured  Vt  was  within  10%  of  delivered  Vt  for  all  vents  with  NO  NEB  or  with  INT 
NEB  use  Galileo  measured  Vt  vras  within  10%  of  delivered  at  all  settings.  Measured 
Vt  exceeded  delivered  Vt  by  >  50%  when  EXT  NEB  was  used  with  the  300.  840. 
7200.  and  E4  with  all  modes  and  T,s  DISCUSSION/CONCLUSION;  The  INT  NEB  on 
the  Galileo  is  not  "volume  compensated",  resulting  in  additional  Vt  delivery  dunng 
VCV  EXT  NEB  increases  delivered  Vt  in  all  cases,  except  PCV  with  T,  of  1  (all 
vents).  PCV  with  T,  of  2  (840,  Galileo),  and  DC  with  T,  of  1  and  2  (Galileo).  Clinicians 
should  be  aware  that  delivery  of  inhaled  medication  by  nebulizatlon  may  affect  the 
measurement  and  delivery  of  Vt  and  FiO,  differently,  depending  on  the  vent  used, 
mode  employed,  Ti,  and  NEB  delivery  te<^nique. 
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EFFECT  OF  TRACHEAL  GAS  INSUFFLATION  (TGI)  DURING  DUAL 
CONTROL  (DC)  VENTILATION    Robert  S.  Campbell  RRT  F/\ARC.  Richard  D 
Branson  RRT  FAARC.  Paul  N  Austin  PhD  CRNA  (Lt  Col  USAF).  Jay  A, 
Johannigman  MD.  Fred  A  Luchette  l»tD.  Sandra  L.  Miller  MD.  Kenneth  Davis  Jr  MD 
Unrversity  of  Cincinnati  College  of  Medicine.  Cincinnati.  OH  45267-0558. 

BACKGROUND:  TGI  may  be  useful  in  patients  with  elevated  PaCOj  TGI  lowers 
PaCO,  and  reduces  deadspace  ventilation  by  flushing  CO;  from  the  upper  and 
artificial  airways  during  exhalation  and  by  augmenting  Vt  del^ery  We  designed  a 
lung  model  study  10  evaluate  the  effect  of  TGI  on  Vt  and  ainvay  pressure  delivery  to 
the  lung  during  ventilation  with  four  DC  modes  METHODS:  Four  DC  modes  were 
evaluated  Adaptive  Pressure  Ventilation  (APV.  Galileo.  Hamilton),  AuIoFlow  (AF,  E4, 
Drager).  Pressure-Regulated  Volume  Control  {PRVC,  300,  Siemens),  and 
VolumeControl  Plus  (VC+,  840,  Puritan-Bennett,  pre-release  software').  Each  vent 
vras  set  to  ventilate  one  side  of  a  two  chamber  test  lung  (TTL.  Michigan  Instruments) 
at  compliance  (C  -  cc/cmHjO)  /  resistance  (R  -  cmHiO/Usec)  combinations  of:  20/5. 
20/20.  and  50/20  /\n  8-mm  ET  tube  v^as  inserted  into  an  artificial  trachea  and  TGI 
was  provided  via  a  2  9  mm  ID  catheter  positioned  with  the  tip  2  cm  beyond  the  end  of 
the  ET  tube  TGI  continuous  flows  of  0.  4.  8,  and  12  LPM  were  used  Each  vent  was 
set  to  a  CMV  rate  of  1 5,  target  Vt  of  460  ml,  PEEP  of  lOcmHjO  Inspiratory  time  (T,) 
was  set  to  1  0  and  2  0  seconds  A  pneumotach  and  pressure  transducer  were  placed 
between  the  trachea  and  test  lung  to  measure  flow,  volume,  and  pressure  delivered 
to  the  lung  Inspiratory  and  expiratory  Vi,  inspiratory  and  expiratory  flow,  and  peak 
and  baseline  pressure  measured  by  each  vent  were  also  recorded  Five  breaths  at 
each  condition  were  recorded,  RESULTS:  Table  1  shows  the  Vt  delivered  to  the  lung 
and  measured  exhaled  Vt  by  each  vent  at  baseline  and  with  8  Ipm  TGI  Row  at  each 
T|  tested  (C50,  R20), 


TaMel. 

TGI 
flow 

T,=  1sec 

T,  =  2  sec 

Vt  (vent) 

V,(lung) 

Vt  (vent) 

V,  (lung) 

300 

0 

466 

388 

475 

402 

8 

1032 

549 

1023 

672 

840 

0 

433 

424 

433 

431 

8 

1044 

654 

1032 

736 

Evita  4 

0 

434 

382 

444 

399 

8 

988 

511 

996 

620 

Galileo 

0 

449 

438 

423 

419 

8 

567 

224 

570 

329 

Vents  (840.  300.  Evita  4)  that  use  inspiratory  Vt  as  the  target  during  DC  do  not  adjust 
(low  output  in  the  presence  of  TGI  flow  This  results  in  an  increased  Vt  delivery  to  the 
lung,  which  is  dependant  on  TGI  flow,  T,.and  C  Vents  (Galileo)  that  use  measured 
exhaled  Vt  as  the  target  during  DC  reduce  flow  output  and  thereby  Vt  delivery  to  the 
lung  in  the  presence  of  TGI  flow    Measured  Vi  may  exceed  delivered  V,  by  as  much 
as  50%  in  the  presence  of  TGI  flow  CONCLUSIONS:  DC  algorithms  vary  by 
manufacturer  and  will  affect  the  Vt  delivery  to  the  lung  in  the  presence  of  TGI  flow 
Practitioners  should  familiarize  themselves  with  DC  algorithms  onor  to  clinical  use 
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THE  EFFECT  OF  INSPIRATORY  RISE  TIME  ON  TOTAL  PATIENT 
WORK  OK  BREATHINC  (TPVVOBl  DIRING  PRESSURE  SUPPORT 
VENTILATION  (PSV)  IN  A  SPONTANEOUS  BREATHING  LUNG 
MODEL  DavidL.Vines.  MHS.  RRT.  Warren  Kolenda.  CRT,  Faustino  Ramus. 
CRT.  David  C.  Shelledy,  PhD,  RRT   The  University  of  Texas  Health  Science 
Center,  San  Antonio,  Tx    BACKGROUND:  Limmited  information  is  available 
concerning  the  use  of  rise  time  on  the  SERVO  300  ventilator  (SjemensMedical. 
Danvers,  Massachusetts).  We  compared  various  nse  time  settings  during  PSV  to 
delennine  which  setting  resulted  in  the  lowest  TPWOB  using  a  two-compartment 
mechanical  lung  model  (Michigan  Instniments  Inc.  Grand  Rapids.  MI)  to  simu- 
late spontaneous  breathing.  METHODS:  WOB  was  first  measured  on  lung  B 
alone  at  tidal  volumes  of  2(X).  400,  600.  and  800  while  peak  fiow  was  varied 
from  30.  60,  80,  and  100  L/min  with  a  sine  wave  flow  pattern  using  the  Ventrak 
1550  Respiratory  Mechanics  Monilonng  System  (Novametrix  Medical  Systems. 
Inc.,  Waliingford  CT).  Then  WOB  was  measured  at  these  volumes  for  lung  B  to 
drive  lung  A  at  normal  compliance  (0,05  L/cmH20)  and  resistance  (2.7 
cmH20/IJsec).  decrea.scd  compliance  (0.02  L/cmH20).  and  increased  resistance 
(17,6  cmH20/L/sec)  while  lung  A  received  assistance  through  an  8.0 
endotracheal  tube  from  either  PSV  of  5,  10.  15  or  20  cmH20,  while  the  rise  lime 
setting  was  vaned  from  0  to  10  for  each  level  of  PSV.  TPWOB  wa-s  calculated 
using  the  following  formula:  |TPWOB=  WOB,b.ai  -  WOBbI  RESULTS: 


Mean  WOB  (J/L)                                  I 

Rise  Time 

Normal  C/R 

I.C 

TR,. 

0 

0.34 
(0.31)'"  — 

0.83 
(0.44)- •• 

0.64 
(0.42)"- 

-> 

0.42 
(0.33I*" 

0.90 
(0.43)- 

0.73 
(0.43) 

5 

0.50(0,34) 

0,99(0,44) 

0,81(0.44) 

8 

0.58(0..16) 

1,05(0,43) 

0.87  (0.45) 

10 

0.63(6.37) 

1.10(0.43) 

0.9i  (0.45) 

*  significantly  <  rise  lime-10.  p<0.05.  ++  significantly  <  nse  time-8.  p<0.05. 
++■1^  significantly  <  rise  time-5.  p<0.05    CONCLUSION:  The  lower  the  nse 
time  the  lower  TPWOB  in  our  spontaneous  breathing  model.  A  nse  lime  selling 
of  0  should  result  in  lowest  TPWOB  under  most  patieni  conditions. 
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Just  as  the  laptop  was  a  natural 
propj^ionor^erday's  computers,  the  LTV  Series  ventilators  represenS^emnovative         " ^ 

evolution  of  ventilation.  With  Pulmonetic  Systems'  commitment  to  improving  the  quality  of  life,  the  LTV  Series  ventilators 

offer  today's  most  powerful  features  in  a  compact  design  about  the  size  of  a  laptop  computer. 

The  LTVs  unique  pneumatic  design  and  miniaturization  technology  provide  patienb  with  versatile  functionality  and  maximum  mobility,  allovring  it  to 
move  with  your  patient  across  all  clinical  situations. 

Contact  us  today  to  learn  how  Pulmonetic  Systems'  laptop  ventilators  can  make  a  big  difference  for  your  patients. 


Pulmon'^' 


Innovations  For  Life 


(800)  754-1914 
vwvw.pulmonetic.com 


930  S.  ML  Vernon  Ave.  SuHe 


»2a*  USA  '  rkmfK  (908)  78I-2M0  •  Fax:  (909)  783-2975 


Circle  135  on  product  Info  care! 
Visit  AARC  Booth  1135  In  San  Antonio 


Sunday,  Decembkr  2.  12:30-2:25  pm  (Room  207) 


THE  El-KHCTOF  PULMONARY  RFHABII  ITATION  ON  THE  NUM- 
BER Ol-  PATIENT  VlsnS  AND  IIOSI'I  I  Al   ADMISSIONS 
Wiiync  Wallace  BA.  RRT.  W  cs  Cow.in,  BS.  RK  I ,  IVlcr  W  anu.  BS.  RRT. 
Jorrv  l.isicki.  RR r.  RPKI .&  Ihnmas  Maha-r  Ml) 
Kaiser  Pcniianomo  Los  Angeles  Medical  Center,  Los  Angeles.  CA 

BACKGROUND:  Patients  experiencing  chronic  lung  disease  place  a 
great  strain  on  the  health  care  s\slem.  In  order  to  mitigate  the  deleterious 
effects  of  over  utdi/ation,  pulmonary  rchahilitalion  programs  have  been 
established.  I'hesc  programs  eniphasi/e  education  and  exercise  to 
decrease  pulmonary  patients'  underlying  debditation.  However,  does 
pulmonary  rehabilitation  reduce  the  number  of  out  patient  visits  and  hos- 
pital admissions  relating  to  lung  disease '  METHODS:  27  consecutive 
patients  suffering  from  chronic  lung  diseases  were  enrolled  in  the 
pulmonary  rehabilitation  program.  The  program  consists  of  3  sessions  a 
week  for  6  consecutive  weeks.  The  patients  participate  in  a  progressive 
exercise  program  followed  by  a  mini-lecture  of  interest  to  chronic 
pulmonary  patients.  The  number  of  outpatient  visits,  emergency  depart- 
ment visits,  and  hospital  admissions  that  were  related  to  lung  disease 
were  tabulated  for  a  year  before  and  after  enrollnietit  in  the  pulmonary 
rehabditation  program.  RESULTS:  The  results  are  summari/ed  in  the 
follow  ing  table.  A  paired  student's  T-test  lor  the  total  number  of  visits 
was  significant  at  />=().()(H)2.  The  mean  number  of  visits  dropped  from 
2.59  visits  patient  per  patient  prior  to  enrollment  in  the  pulmonary  reha- 
bilitation program  to  1 .3.3  visits  per  patient  after  participating  in 
pulmonary  rehabilitation. 


Utilization  of  .Services                                  1 

Visit  Tvpe 

Prior  Visits 

Post  Visits 

p-value 

Clinic 

60 

2.5 

n.nooi 

ED 

6 

8 

0.2868 

Admissions 

4 

3 

0.2868 

Total 

70 

36 

0.0002 

EXPERIENCE:  A  well-designed  pulmonary  rehabilitation  reduces 
chronic  lung  disease  patient's  utilization  of  the  physician  clinic. 
CONCLUSIONS:  There  was  a  reduction  in  physician  clinic  utilization. 
However,  there  was  no  reduction  in  the  overall  numbers  of  hospital 
admissions  or  visits  to  the  emergency  department.  OF-01-018 


EFFTECT.S  Ol-  OUTPATIRNT  PULMONARY  RRIIABILITATION  ON  THE 
PSYCHOKKlKAl  AND  PHVSIOI.IXJICAL  .XSPbCTS  Oh  QUALITY  OF 
LIIK  AS  MtASURLD  BY  THF  SF  V, 

Jennifer  Fleeniir.  Tnicic  Hardc^rcc.  Rcspiraiiir)  Therapy  Program  Indiana 

University.  Debbie  KochI  BS,  RRT.  Mclh(xli>.l  Pulmonary  Rchabiliuilion  and 
Patient  Education  Program,  Linda  Van  Scodcr  EdD,  RRT.  Respiratory  Therapy 

Program,  SchiHiK  ol  Allied  lleahh  Sciences  &  Medicine,  Indiana  University. 
IN TROUUt'TlON  In  the  United  Stales,  approximately  12  5  million  people  suf- 
fer from  chrome  bronchilis  and  1 ,65  million  from  emphysema,  lulaling  14  million 
people  with  COPD.  The  belief  thai  there  is  little  hope  for  improvcmcnl  in  patients 
with  ad\anced  chronic  respiratory  disease  is  no  longer  true  because  pulmonary 
rchahilitalion  is  now  part  of  the  clinical  management  and  health  maintenance  of 
these  patients.  Its  al  led  on  psychological  and  physiological  aspects  of  quality  of 
life  can  be  measured  using  the  shon  form  .^6  (SF-.lfti  questionnaire    Our  null 
hypothesis  for  this  study  was  that  pulmonary  rehabiliialion  produces  no  change  in 
psychological  or  physiological  aspects  of  quality  of  hie  as  measured  by  the  SF-36. 
METHODS  The  87  subjects  were  a  convenience  sample  of  patients  in  an  outpa- 
heni  rehabilitation  program,  between  the  ages  of  45  and  80.  The  SF-36  scores 
were  taken  before  and  after  pulmonary  rehabilitation.  We  considered  results  for 
the  eight  domains  on  the  SF-36  test:  physical  functioning,  role  functioning,  txxl- 
ily  pain,  general  health,  vitality.  stKial  functioning,  role  emotional  and  mental 
health.  The  paired  groups  /-test  was  used  to  compare  pre  and  post-rehab  scores, 
and  the  independent  groups  f-tesi  was  used  for  gender  comparisons.  The 
significance  level  was  p  <  .05  RESULTS  The  SF-36  scores  showed  a  signiflcanl 
Imprtivement  in  seven  of  the  eight  domains.  The  change  in  the  bodily  pain  domain 
was  not  signiflcanl.  There  was  not  a  significant  difference  in  scores  between 
males  and  females.  CONCLUSION  The  subjects  showed  significant  improve- 
ment in  their  psychological  and  physiological  status  following  pulmonary  rehabil- 
itation. The  null  hypothesis  was  rejected. 

Pre  and  Post  Rehabilitation  SF-36  Scores 


Domain 

Pre  Rehab  Mean 

Post  Rehab  Mean 

;7-Value 

Physical  Functioning 

3106 

42.49 

o.rxx) 

Role  Functioning 

32  66 

54.60 

0.000 

Bodilv  Pain 

69.32 

70.84 

0.509 

General  Health 

44.28 

49.43 

0.098 

Vitalitv 

40.02 

52.06 

0.000 

Social  Functioning 

62.64 

78.91 

0.000 

Role  Emotional 

49.48 

74.86 

0.000 

Mental  Status 

68.79 

75.99 

0.000 
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COMPARISON  OF  CHEST  PHYSIOTHER.\PY.  FLUTTER,  AND  PEP 

Carohn  C.  Campo.  RRT/HCP 

Evans  O.  Castor.  MBA.  RRT 

AdvtKale  Good  Sumanlan  Hospital 

Respiratory  Care  Department 

3815  Highland  Avenue.  Downers  Cirove.  IL  60515 

AbstracI::  TTiis  study  was  undertaken  to  determine  the  efficacy  and  costs  associ- 
ated With  the  flutter  device  (Rulter)  and  pep  device  ( PEP)  as  compared  lo  conven- 
tional manual  chest  physiotherapy  (CPT)  in  hospitalized  adult  patients  undergoing 
an  acute  COPD  exacerbation,  pneumonia,  or  post-surgical  bronchial  hygiene.  CPT 
is  defined  as  therapy  incorptjrating  postural  drainage,  percussion  and  vibration  as 
put  forth  in  the  American  Association  of  Respirator)  Care  ( AARC)  Clinical  Prac- 
tice Guidelines.  Design:  Data  was  extracted  from  the  Clinivision  Charting  System 
used  by  the  Respirator.  Care  Department.  The  parameters  measured  were 
improved  breath  stfunds  post  treatment,  sputum  produced  post  treatment  and  the 
actual  treatment  lime.  The  staff  was  unaware  ot  the  data  collection  or  study  goals. 
The  devices  used  as  alternatives  to  CPT  were  the  Flutter?')  b\  Scandipharm  and  the 
Threshold  PEPW  h\  HealthScan.  These  devices  were  selected  b>  nicciing  critena 
for  ease  of  use  and  cost  to  the  institution.  Participant**:  7l).S  adult  patients  over  a 
neritxl  of  one  year  with  a  primary  diagnosis  or  admission  for  either  COPD  Exacer- 
Dation.  pneumonia,  or  surgical/trauma.  Interventions:  Patients  were  assessed  for 
mcxlality  \  ia  the  secretion  management  indicators  taken  from  the  American  Asso- 
ciation for  Rcspiralon,  Care  (AARC)  Clinical  Practice  Guidelines.  The  patients 
were  instructed  and  supervised  by  Respiratory  Care  Practitioners  (RCP's)  when 
performing  Flutter  or  PEP.  All  patients  were  monitored  for  complications  or 
adverse  reactions  to  therapy  (hemoptysis,  hypoxia,  increased  ICP.  pneumothorax, 
etc.).  Results:  CPT.  Flutter  and  PEP  all  performed  at  the  same  level  (65  -  68''r 
positive)  for  the  catei:or>  of  Improved  Breath  Sounds  Post  Treatment.  CPT  and 
Flutter  were  identua!  (2r;  pnsui\ci  for  Sputum  Production  Post  Treatment  with 
PEP  data  being  lesser  (  M'  <  posni\ci.  Length  of  Treatment  Time  was  measured 
w  ith  the  average  length  of  a  CPT  session  being  just  under  1 7  minutes.  The  Flutter 
averaged  about  12-1/2  minutes  and  the  PEP  measured  almost  13-1/4  minutes. 
Experience:  Ease  of  training  for  the  caregiver  is  significant.  Staff  was  inserviced 
in  less  than  one  hour  and  able  to  deliver  therapy  to  patients  immediately.  Both 
Flutter  and  PEP  can  be  taught  to  appropriate  patients  and  can  be  continued  past  the 
hospital  experience.  Staff  reporteu  patient  satisfaction  and  positive  physiological 
responses  to  these  therapies  as  well  as  simplicity  of  teaching  to  patients  and  fami- 
lies. Summary:  Flutter  appears  to  he  equally  as  effective  as  CPT  when  used  as 
bronchial  h\giene  lherap\  tor  the  promotion  of  sputum  mobili/ation  and  improved 
breath  sounds  Pf.Pdid  not  perlomi  quite  as  v^ell  \\hen  one  looks  al  ihe  sputum 
mobih/aimn  cnleria  Howe\er.  the  numbers  of  ireatments  using  PEP  were  signifi- 
cantly less  than  the  Flutter  or  (SV\  and  this  ma>  be  why  the  sputum  produced 
results  are  not  equal.  In  addition  to  the  cost  savings  deiiionsiraicd  in  the  time  fac- 
tor, this  PEP  device  is  significantly  less  costly  as  compared  to  the  Flutter  device. 
In  addition,  this  PEP  device  can  beolaced  in  line  with  a  Medication  Nebulizer 
treatment  for  appropriate  patients.  This  ma\  further  enhance  Ihe  medication  deliv- 
ery as  well  as  reduce  costs  for  the  facilitN ,  Further  study  of  this  aspect  of  use  is 
indicated.  OF-01  -048 


NON  INVASIVE  VENTILATION  ALLOWING  A  FAST  PULMONARY  REHA- 
BILITATION PROGRAM  OF  A  CHRONIC  OBSTRUCTIVE  PULMONARY 

DISEASE  CASE.  Elizabeth  Velloso.MSc.  student .  Walkyria  Sampaio.  MSc. 
Student. Luis  Felipe  Nogueira.  Physician.  Faculdade  de  Sai^de  e  Ecologia  Humana, 
Minas  Gerais  -  Brazil. 

The  impaired  exercise  tolerance  in  chronic  obstructive  pulmonarv'  disease  (COPD) 
patients  is  pivotial  to  worsen  the  pulmonary  disease  and  the  persistent  state  of  mus- 
cular deconditioning  resulting  in  a  extremely  sedentary  lifestyle.  Initially,  these 
patients  experience  dyspnea  on  exertion  because  of  defective  respiratory  mechanics, 
poor  diffusing  capacity,  compromised  gas  exchange,  and  elevated  dead  space  to 
tidal  volume  ratio.  However,  dyspnea  becomes  the  feared  result  of  any  attempt  to 
exert.  This  sets  up  a  mutually  reinforcing  cycle  between  inactivity  and  physical 
deconditioning.  The  non  invasive  ventilation  (NIV)  is  a  supportive  therapeutic 
method  \  er\  useful  to  allow  the  inclusion  and  progression  of  COPD  patients  in  a 
rehabilitation  program  despite  few  reports  m  literature  using  this  device  during  the 
training.  The  NIV  offers  a  support  to  the  respirator,  muscle  weakness,  reversing 
partially  the  overload  imposed  to  ventilator,-  muscles  due  lo  the  impared  lung 
mechanics.  This  case  is  of  a  64-year-old  patient,  weighting  92  Kg.  Nxly  mass  index 
(BMI=  33.8  Kg/m-'.  with  a  moderate  oveHap  syndrome  (PO;=52  mm  Hg.  PCO:= 
49  mmHg.  SO;=88'7r.  FEVi=1.34L  )  and  with  hypertension  and  nefropaty  as 
comorbid  conditions,  oxygen-dependent  (using  2L/minl.  The  medical  treatment 
involved  the  prescription  of  inhaled  bronchodilators  (P  agonists)  and  anti-hyperten- 
sive drugs  {diuretic  and  angiotcnsin-coverting  en/yme  inhibitor).  The  patient  in  this 
case  had  a  severe  functional  limitation  lo  normal  daily  activities  with  scores  based 
on  the  Chronic  Respirator)  Disease  Questionnaire  iCRDQ  ).  The  NIV  was  used  lo 
start  a  two-monlh  aerobic  training,  five  times  a  week  in  the  ircadmill  wiih  intensity 
ranging  from  60  lo  TC^J-  of  the  maximum  heart  rale  reserve.  Dyspnea  sensation  was 
also  evaluated  with  the  BORG  scale  during  the  training.  .As  the  patient  improvc-d  his 
exercise  tolerance  the  support  pressure  levels  were  decreased  from  14  to  6  cm  H20 
until  the  patient  was  able  to  perfomi  the  training  without  the  NIV  safely.  In  addition, 
it  was  increased  the  speed  (from  2.6  miles  to  2.9  miles  per  hour )  and  training  lime 
(from  4  to  40  minules).  Nowadays,  the  patient  has  been  performing  one  hour  of  aer- 
obic training  per  day  which  also  includes  the  inespecific  muscle  training  (upper  and 
lower-exlremity  training  with  a  1.5  Kg  load)  and  the  ventilatory  muscle  training 
using  the  threshold  device.  The  lasi  gasomelric  results  were  PO;=  68mm  Hg  , 
PC02=  39mm  Hg  .  SO:=  93.4')t  and  his  present  weight  is  80  Kg  (BMI=  29.4  Kg/ 
m-}.  Overall,  the  patient  has  got  a  great  improvement  on  his  exercise  performance 
and  Symplons  and  therefore,  recovered  his  ability  to  perform  the  normal  daily  activi- 
ties with  better  quality  of  life(CRDQ). 

OF-01 -076 
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HEALTH  BEHAVIORS  OF  REHABILITIATION  THERAPISTS  IN  A 
LONG  TERM  ACITE  CARE  FACILITY 

Penelope  G.  Valentik.  BA.  RRT.  CHF.S  and  Jill  M, Black,  I'h.LX.  CHES.  Cleve- 
land Stale  Univerviiy,  Cleveland.  Ohio. 

Patients  wlio  enter  a  rehabilitation  long-term  acute  care  facility  are  adniitled 
tor  the  reason  of  rehabilitation  and  ventilator  weaning.  One  ol  the  main  reasons 
for  the  present  state  of  health  of  these  patients  can  be  attributed  to  health  risk 
behaviors.  Smoktni:  is  known  to  be  associated  \s  ith  pulmonary  disease  and  lun;^ 
cancer.  Drinking  alcohol  in  excess,  ptutr  diet  and  poor  exercise  habits  are  also 
associated  with  diseases  of  the  liver,  heart,  and  pancreas.  One  of  the  roles  of  a 
rehabilitation  therapist  is  patient  health  education.  A  modified  Youth  Risk 
Behavior  Sur\ey  for  college  students  (YRBS-C)  was  administered  to  twenty 
therapists  and  other  health  care  professionals  working  in  a  twenty-two  bed 
acute  care  long  term  facility.  The  YRBS-C  had  been  de\eloped  to  detemiine 
the  health  behaviors  of  college  students  that  contribute  to  the  leading  causes  of 
nKirtality  and  morbidity  among  youth  and  adults  in  the  United  States.  Nineteen 
o\  the  questionnaires  were  returned.  Nine  of  the  respondents  identified 
themselves  as  respiratory  therapists.  The  majority  of  the  participants  were 
female,  married,  mean  age  of  thirty-  eight  years,  and  White-not  Hispanic.  The 
mean  number  of  years  of  the  respondents  working  in  their  professional  Held 
was  1 1.6  years,  with  a  mean  level  of  education  beyond  high  school  of  3.8  years. 
Ten  of  the  respondents  reported  to  have  ever  smoked  cigarettes  regularly.  Half 
of  the  confirmed  smokers  have  tried  to  quit  cigarettes  in  the  past  6  months, 
Htght  of  the  respondents  reported  not  to  have  had  a  drink  of  alcohol  during  the 
past  M)  days.  One  of  the  respondents  reported  to  drink  at  least  one  dnnk  a  day. 
Sixty-three  percent  of  the  respondents  felt  their  weight  to  be  overweight.  Over 
half  of  the  respondents  were  trying  to  lo.se  weight.  Only  sixteen  percent  of  the 
respondents  did  not  eat  fruits  daily,  close  to  half  report  eating  green  salad  daily, 
and  close  to  seventy-five  percent  eat  cooked  vegetables  daily.  Seven 
respondents  did  not  partake  in  any  form  of  aerobic  activity,  seventy-four 
percent  do  no  strengthenmg  or  toning  exercises  and  forty-two  percent  reported 
not  to  have  walked  or  ride  a  bicycle  for  at  least  30  minutes  that  week  when 
questioned.  There  was  s  significant  negative  correlation  between  the  smoking 
and  educational  attainment  years  (-.732),  a  lesser  degree  of  relationship 
between  diet  and  educational  attainment  years  (.622).  and  a  lesser  negative  rela- 
tionship between  diet  habits  and  smoking  (-.587).  Questions  to  be  explored  in 
the  future  are:  Do  therapists  who  possess  "good  health  behaviors"  have  more 
impact  on  the  patient  and  their  rehabilitative  care  and  education?  Should 
professional  training  programs  devote  more  time  to  the  teaching  of  health  risk 
behaviors  in  order  to  help  produce  "healthy"  therapists?  OF-01-081 


ASSESSMENT  OF  EXPIRATORY  TRACHEAL  PRESSURE  WITH  USE 
OF  A  SPEAKING  VALVE.  Chnstopher  Piccuito  RRT.  Daniel  Chipman  RRT. 
Dtmglas  Johnson  MI),  Robert  Kaemarek  PhO  RRT  HAARC.  Dean  Hess  PhD  RRT 
FAARC.  Massachusetts  Cieneral  Hospital  and  Harvard  Medical  School 

Speaking  valves  (SV)  are  commonly  used  to  promote  exhalation  through  the 
upper  airway  for  patients  with  tracheostomy.  We  have  been  concerned  that 
paiient.s  occasionally  experience  expiratory  resistance  when  the  SV  is  placed. 
Therefore,  we  assessed  the  utility  of  measuring  expiratory  tracheal  pressure  as  an 
t)bjcctive  indicator  of  expiratory  resistance  when  a  SV  is  placed  Method:  Iklnrc 
placing  the  SV,  an  assessment  of  the 
appropnateness  of  placing  it  was  made  by 
a  respiratory  therapist.  If  present,  the  cuff 
was  deflated.  In  the  case  of  a  fenestrated 
tube,  the  inner  cannula  was  removed. 
Secretions  were  cleared  as  needed,  TTic 
set-up  shown  in  the  figure  was  then  usci! 
to  measure  expiratory  tracheal  pressure 
with  the  SV  in  place  during  relaxed 
breathing.  After  the  pressure 
measurements,  the  manometer  was 
removed  and  the  SV  attached  directly  to 
the  tracheostomy  tube.  Results:  Assessments  were  m.Kk  m  ^    p.iiicnls.  The  expi- 
ratory pressure  was  <5  cm  HiO  in  75'/r  of  cases  and  <\H  cm  H:0  in  90*^  of  cases. 
Pressures  >l()  cm  H^O  were  associated  with  clinical  evidence  of  respiratory 
distress  and  the  SV  was  immediately  removed.  There  was  no  difference  in  expira- 
tory pressures  for  fenestrated  tubes  (n=!S,  5,9±7.0cm  H^O)  and  nonfenestrated 
tubes  (n=19.  5.7±4.5  cm  H2O)(P=0.94).  Expiratory  pressures  were  greater  for 
larger  lubes  ( ID  7  and  8  mm.  n=2 1 .  7.0±6.8  cm  HiO)  than  smaller  tubes  (<  6  mm 
ID,  n=I6.  4.3±3.8cm  H2O),  but  this  was  not  statistically  significant  (P=0. 1 3). 
Conclusions:  Trachea!  pressure  measurements  are  a  useful  objective  measure  of 
expiratory  resistance  when  a  SV  is  used.  Expiratory  tracheal  pressures  <5  cm  H:0 
arc  common  with  the  SV  in  place  and  seem  to  be  well  tolerated.  We  did  not  iden- 
tify immediate  clinical  symptoms  with  pressures  <10  cm  H2O.  Pressures  >I0  cm 
HiQ  are  not  tolerated.  With  high  pressures,  the  SV  should  be  promptly  removed, 
and  causes  of  expiratory  resistance  should  be  investigated  such  as  a  large 
tracheostomy  tube  or  upper  airway  pathology.  Downsizing  to  a  tube  with  a  smaller 
outer  diameter  should  be  considered.  It  is  interesting  to  note  that  we  found  no  dif- 
ference in  expiratory  tracheal  pressures  with  fenestrated  or  nonfenestrated 
tracheostomy  tubes  and  a  SV  in  place. 

OF-01-144 


PERFORMANCE  AND  WEIGHT  COMPARISON  OF 
PORTABLE  OXYGEN  SYSTEMS 

Bliss  PL.  McCoy  RW.  Valley  Inspired  Products,  Bumsville  MN 

Background:  Recently,  new  systems  for  portable  oxygen  delivery  have  been  intro- 
duced to  allow  long  term  oxygen  therapy  (LTOT)  patients  greater  mobility.  Much 
of  the  improvement  in  weight  and  use  time  comes  through  the  use  of  Demand  Oxy- 
gen Delivery  Systems  (DODS),  Each  model  of  device  delivers  oxygen  in  a  different 
manner,  and  settings  are  not  absolutely  comparable  to  continuous  flow  oxygen 
(CEO)  or  to  each  other.  We  evaluated  a  measure  of  system  portability,  use  time  per 
unit  weight,  at  comparable  FIO2  levels,  using  a  mechanical  lung  simulator.  Three 
newer  sytems  were  compared  with  two  more  traditional.  CEO  delivery  systems. 
Methods:  An  apparatus  was  constructed  to  simulate  the  nares.  conducting  airways 
and  an  alveolar  chamber  with  a  machined  "nose',  tlex  tube  ( 150  ml  of  deadspace) 
and  a  spontaneous  breathing  simulator  (Hans-Rudolph  Sencs  1  KJO).  A  simulated 
respiratory  pattern  (VT=515  mL.  f=2(J/min.  I:E=:1:2.  decelerating  flow  wave)  was 
generated.  The  oxygen  delivery  setting  of  each  device  was  adjusted  to  attain  as  close 
to  219t  EIO2  delivery  to  the  alveolar  chamber  as  possible,  measured  with  an  oxygen 
analyzer  ( Douglas  Scientific).  Oxygen  pulses  from  the  DODS  were  measured  by  a 
mass  flowmeter  (Model  4(J40  -  TSI).  The  maximum  EI02  attainable  wiUi  each 
device  was  measured  (the  highest  deliver  setting).  Devices  tested  were  Chad  Thera- 
peutics Total02  301  system  with  M6  cylinder.  Mallinckrodt  Helios.  Invacare 
Homefill  II  with  M6  cylinder.  Caire  Stroller  (continuous  flow)  and  an  aluminum  'E' 
cylinder  with  aluminum  regulator.  Systems  were  weighed  when  full  with  oxygen 
and  including  any  carrying  bag  or  straps  (cart  for  "E"  cylinder).  Results: 


Device 

Setting 

HO2 

% 

Device 

Weight 

lbs 

Use  Time 
hours 

Hours/lb 

MAX 
HO2 

% 

Slr.iller  (¥() 

T 

273 

Sh 

7.2 

SI 

W.6 

E  Cylinder  CFO 

1 

27.2 

15 

5.1 

15 

39.4 

TolaK)2 

1 

27,9 

5.7 

4.4 

.77 

30.4 

Helios 

3 

26.x 

4.0 

6.4 

1.6 

28.0 

Homenil  II 

2.5 

26.8 

5,6 

3,3 

,60 

34,5 

All  DODS  triggered  their  oxygen  delivery  as  anticipated.  Higher  DODS  settings 
were  required  lo  attain  similar  FIO2  values  to  CFO,  Not  all  devices  had  a  setting  in 
exactly  match  the  FIO2  of  CEO,  which  affects  the  use  time  and  calculated  Hours/lb,, 
Conclusion:  New  options  for  LTOT  patients  can  provide  significantly  lighter  oxy- 
gen systems  with  the  comparable  use  times.  The  Helios  system  stands  out  as  being 
much  more  weight  efficient  than  other  systems,  but  is  limited  in  its 
maximum  FIO2  delivery  capability.  OF-01-162 


PERFORMANCE  OF  FOUR  AUTO-TTTRATING  CPAP  DEVICES  IN  A  SIMULATION  OF 
VARIED  PATIENT  BREATHING 

Bliss  PL.  McCoy  RW.  Eiken  T  Metropolitan  Sleep  Disorden.  Center  St.  Paul.  MN  and 
Valley  InspiroJ  Products  LLC  Bumsville  MN 

Background:  Automatic  Utrating  CPAP  deMces  tor  ircatmcnt  of  sleep  apnea  have  been  introduced 
in  n^cent  years.  These  devices  monitor  patient  breathing,  and  respond  lo  a  vanety  of  peaxived  pat- 
terns by  adjusting  the  pressure  up  or  down  as  deemed  appropnate    Several  clinical  studies  have 
demonstrated  the  elTect]vene.ss  of  these  devices,  yet  little  is  known  about  the  mechanisms  they  use  to 
detcnmine  treatment,  or  differences  between  devices.  Methods:  Four  commercially  available  "auto- 
CP.AP"  products  were  challenged  with  a  mechanical  breathing  simulator  (Hans  Rudolph  Int,  Scnes 
1 101 )   Breathing  patterns  were  recorded  on  patients  undergoing  p*.)lysomnogniphic  study.  The  result- 
ing flow  waveform  was  'played  back'  by  the  breathing  simulator.  Four  patient  recorded  waveforms 
were  selected  for  a  unique  quality,  "normal  breathing",  flow  limited  or  flattened  wavefonn.  hypopnca 
and  apnea.  The  devices  were  subjected  to  the  pattem.s  for  one  half  hour  each.  Pressure  at  the  mask 
was  reconied  every  1 5  seconds. 


CPAP  Pressure  v.s  Time 
Discussion:  Of  the  mynad  of  factors  evaluated  b>  'auto-CPAP'  devices,  only  four  patterns  were  tested 
In  addition,  p;itient  adaptation  was  not  allowed  for,  ("ondusian:  De\  ices  \aried  markedly  in  their 
reNpt)nsc  lo  patient  bre;ilhing  piittcms.  There  is  lack  ot  siandaniization  methods  employed  by  auto- 
CP.AP  devices  It  i^  expected  that  different  patients  will  have  \aned  experience               OF-01  -1  63 
depending  t>n  \^  hich  de\  icc  thc>  aie  lre,ated  wilh. 
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Sunday.  December  2.  12:30-2:25  pm  (Room  207) 


C'hriMin  .ihsiiii.  hM  |inl >  ilistiiM' pn'Uiirmv 

in  xurkin.  "I  nil)lM  i  pl.iriliil s  in  Soiilli  \  iilnani 

Le  Thi  Tujet  Ijin  -  Vo  Minh  Vinh 
The  aim  of  this  smdy  is  lo  dcicmiinc  Ihc  prevalence  ol  COPD  in  worlicrs  of  rubber  plan- 
tations in  S^xilh  Vieinanv 

105.1  vsoriiei\  ot  h  rubber  pLiniaiions  in  South  Vietnam  have  been  selected  by  stratified 
random  method,  including  559  nules  (5.V(W'«^I  and  JW  females  (46.91%).  The  age  of 
workers  in  this  study  is  (mm  1 X  to  6 1  years  old. 

I  W/i  of  workers.  ;uv  exjxhc-d  to  insecticides  ;md  27  ()7''i  to  HiS.  ammonia  and  acetic 
acid.  All  fcm;ile  workers  are  exposed  to  wiKxI-cioking  tunics  at  their  homes 
The  rate  of  female  smokciN  is  only  1  A'i  while  tliat  of  male  is  up  to  W.  I  'if .  Then;  are 
3TO  of  male  worker,  who  have  smoked  belore  IX  yciUN  old  and  among  (hem  14'7,  have 
smoked  belore  1 5  years  old.  ^^'J  of  male  worker,  have  smoked  more-  than  21)  pack- 
yean..  All  worisers  were-  interv  lewed  by  physicians  to  fulfill  the  Bntish  Medical 
Research  Council  questionniurcs.  undergone  clinical  examinations  and  spiromctnc  tests, 
which  adhered  to  Uie  methixl  ol  ATS.  I'W  COPD  was  defined  as  FEV  (A/C  <  7TO. 
no  significant  response  to  short  acting  p.-agonist  and  clinically  correlated.  Chest  x-rays 
were-  pertbmied  lor  palienLs  who  iiK-t  three  of  the  above  cntena  lo  mle  out  other  diseases 
before-  the  diagnosis  of  COPD  was  made.  For  COPD  patients  of  stage  2  and  .1.  blood  gas 
analysis  were  done. 

The  classification  of  COPD  severity  is  based  on  9<  FEV  i  predicted.  The  predicted  val- 
ues arc  that  of  Asian  pe<iple.  The  rcsult  is  shown  in  the  follow  ing  table. 
Table  I.  Prtvalence  and  staging  of  COPD  in  105.1  workers  of  rubber  planlations  in 


Stage 

Charactensucs 

females 
n(%) 

males 
nC*) 

0 

Normal  spirometry 

Chrxmic  cough  ;ind  sputum  production 

9(1.82) 

24  (4.24) 

1 

MK;  <  KEVi  <  SI)';  predicted 

12(2.43) 

47(8.31) 

J 

■W^i  <  FEVi  <  Wi  predicted 

1  (0.20) 

4  (0.70) 

3 

FEV  i<40<J  predicted 

1  (0.20) 

1  (0.77) 

Total 

23(4.65) 

76(13.42) 

South  Vietnam 
FEV]  :  Forced  expiratory  volume  in  one  second 

Thus  the  prcvalence  of  COPD  in  female  mbber  plantation  worken.  is  4.65'7c ,  that  of 

male  1 3.42'7r  and  of  both  gender  is  9.03'7f . 

This  study  showed  how  important  are  the  smoking  rate  and  COPD  prevalence  in  male 

workers  in  rubber  plantations  in  South  Vietnam. 

The  need  for  helping  them  to  quit  smoking  and  early  management  of  their  COPD  is 

urgent.  OF-01-164 


A  COMPARISON  OF  TWO  HOME  CARE  CPAP  SYSTEMS  FOR  MANAGEMENT  OF 
INFANTS  WTTH  TRACHEAL  ."iND/OR  BRONCHIAL  MALACIA 
Tom  Blackson.  BS.  RRT.  Chnstiana  Care  Health  System,  John  Rendle.  AS.  RRT.  Tim  Cox. 
BS.  RRT.  A.l  DuPom  Hospital  tor  Children 

Purpose:  The  purpose  of  this  study  was  to  evaluate  two  CPAP  systems  used  for  the  home 
care  management  of  an  infant  population  of  patients  w  ith  airways  compromised  due  to 
tracheal  and/or  bronchial  m.iljci.i   Design;  A  bench  model  was  developed  using  adnve  ven- 
tilator to  power  one  side  of  a  Michigan  test  lung  in  order  to  simulate  the  breathing  pattern  ot 
an  infant.  The  dn\  c  side  ot  the  test  lung  was  connected  via  the  manufacturer  supplied  "bar" 
to  slave  the  palieill  side  lo  Ihc  dm  c  side  of  die  test  lung    A  .'  7  mm  ID  u-achenstnmy  tube, 
along  widl  a  C2()  parabolic  resistor,  was  used  on  the  patient  side  of  die  test  lung  in  order  to 
simulate  a  common  artificial  airway  size  and  a  "best  circumstance"  airway  resistance.  The 
patient  side  of  die  lung  simulator  mimicked  a  patient  breadung  at  a  respiratory  rate  of  30 
breadts/min  and  a  tidal  volume  of  50  ml.  Four  CPAP  levels.  (2.5.  5.0.  7.5.  and  10.0  cm  H.O). 
were  used  for  the  comparison.  Two  different  flow  generator  were  employed,  (device  #1  & 
ttl  1.  The  same  external  PEEP  valves  were  u.sed  for  bodi  device  evaluations.  A  free  flow,  zero 
PEEP,  cuvuit  w  as  used  as  the  contrcil  for  each  CP.\P  device.  Values  for  total  cireuit  fiow . 
tidal  volume,  peak  llow ,  minute  volume,  and  extrinsic  PEEP  were  obtained  at  each 
expcnmenlal  PEEP  level  and  control  condition.  A  representative  sample  of  die  data  collected 
is  shown  below  for  die  extremes  of  PEEP  settings  as  well  as  for  die  zero  PEEP  connol. 
Device  #1 


Circuit 

Flow 

L/min 


37.9  low 


79.5  high 

30.6  low 


53.6  high 


35.8  low 


46.3  high 


V't  expired 

Patient 

ml 


39 


24 


47 


38 


MV 

Patient 

L/min 


0.8 


1.3 


1.3 


PIF 

Patient 
L/min 


13.1 


10.1 


14.1 


13.3 


13.0 


12.3 


PEEP 

Set 
cmHzO 


0 


0 


10.0 


10.0 


PEEP 

monitor 
cmHzO 


0.38 


2.75 


2.5 


2.9 


10.7 


10.9 


Device  #2 


Circuit 

Flow 

L/min 

Vt  expired 

Patient 

ml 

MV 

Patient 

Umin 

PIF 

Patient 

L/min 

PEEP 

Set 
cmHiO 

PEEP 

monitor 
cm  HjO 

12,9  Low 

40 

1.2 

13,3 

0 

0 

30.7  high 

40 

1,2 

13,4 

0 

0 

12.5  low 

50 

1,5 

13,9 

2,5 

2,4 

28.1  high 

61 

1,8 

15,2 

2,5 

1,6 

2.4  low 

52 

1,6 

13,8 

10,0 

7,8 

11.6  high 

46 

1,4 

12,5 

10,0 

9,8 

Conclusion:  Selection  of  a  home  CPAP  device  mav  pnxluce  different  ratient  responses 
despite  standardization  of  the  PEEP  valve  and  patient  dnve  to  brcadie.  This  may  result  m 
clinicalK  signit^icant  differe-nces  in  gas  exchange  .ind  lung  mechanics  in  die       OF-01  -21 6 
patient  [xipulation  in  question.  Further  evaluation  is  indicated^ 


iVMU  AT10N  OF  A  NFW  DEMAND  OXYGEN  CONSERVATION  DEVICE  IN  PATIENTS 
wmi  aiRONIC  LUNO  DISEASF.S  AT  RE.S1  AND  WITH  EXERCISE 
IlUiaUmbcttllS.KKI.  Andrew  Rics.  M  D .  MP  11 .  R<»cjnn  M>a\.  BS.  RN.  UU  Plrwin  Umwr- 

siu  mK  .iliti*tii.i  S.in  1  licpiMcdKal  Center.  San  DicittiCA 

BuckKruufid:  (Kyjtcn  ificnip)  is  an  impinani  tieamicnt  and  has  been  shown  lo  improve  wirvivil  in 
hypoxemic  COI1)  ixuienls  Due  lo  potential  com  savings  and  pinabilily  benerns.  demand  oxygen  vy>- 
tcms  have  increased  in  use  Previous  studies  have  dcnmnsuated  mixed  resulls  o{  convrvauui  syilcrm 
dunng  cxca-isc  and  with  activilics  of  dally  living  Wc  sought  Ui  cvaiuaic  mc  of  an  O-XPRESS 
pncunialic  device  by  amipanng  it  to  continuous  ilow  dunng  exercise  in  pulmoojiiy  rehahililaljon  pro- 
gnim  iitniduales. 

Method:  Twenty-one  O- dependent  patients  ( 18  COPD.  3  RcsUiclcd  lung  discav:)  with  documcnlcd 
hypixcmia  on  room  air  (SaO.  <!«%  or  PaOs  SSmmHg)  were  sludicd  All  were  receiving  long  temi 
oxygen  Ihcnipy,  Dunng  the  one  vi,sit  icsling.  patients  were  provided  with  atha  a  continuous  (Tow  na&al 
cannula  or  the  Salter  I-abs  demand  oxygen  conserving  device  IDOCD)  Vital  signs  and  oxygen  sann- 
tions  wen-  asscv^d  at  rest  and  dunng  cxctclsc  While  scaled,  subjects  reccocd  Mxtucniial  (low  rales  of 
1,2.-'*  and41i*Muf  supplcmcnu)  oxygen,  once  with  conunuous  flow  andcxice  with  the  IXXU  for  5 
minute  pen<xls  Oximetry  wils  recorded  dunng  the  final  1 5  seconds  o(  each  five  minute  interval.  Then 
subjects  were  listed  while  walking  on  the  treadmill  txtsed  on  workkiad  prc^enpoons  dclcmuncd  dunng 
die  previously  completed  pulmonary  rchabilitalion  prognun.  At  UCSD.  cxcrci-e  training  targets  are  vc( 
to  approximaic  maximum  syniptDm-limitcd  levels  reached  dunng  an  iniual  incremental  exercise  test.  In 
obsmictive  patienls.  supplemental  oxygen  was  delivered  sequentially .  at  4.  3.  2.  and  1  liters  per  muiule 
dunng  treadmill  cxcreisc  fur  3  minutes  each  Following  each  change  in  flow  rate  subjects  were  required 
to  rest  for  10  minutes  Restiictivc  patients  received  higher  flow  rales,  sequentially,  ol  6. 4. 2  and  I  LPM, 
Ratings  of  perceived  breathlcssncss  and  muscle  fatigue  were  also  obtained  via  the  Borg  -tale  al  the  end 
of  exereisc  Assessments  were  terminated  if  oxygen  saturations  fell  ticlow  85**  COPD  patients  were 
analyzed  in  a  group  while  the  restiictivc  patients  were  studied  individually  Repeated  mea,vurcs  analysis 
of  variance  was  used  to  compare  oxygen  saturation  with  the  two  methods  of  continuous  flow  via  na-^ 
cannula  and  the  Salter  Labs  DOCD,  Separate  analysis  was  pafoimed  for  ica  and  exercise  with  paired-! 
tests 

Results:  For  COPD  patients,  results  showed  there  was  no  significant  difference  in  SaO;  at  comparable 
flow  rates  tx:twcen  tile  two  devices,  although  with  exereisc  SaO;  was  significantly  (p<  0,05 1  higher  al 
the  lowest  flow  rate  with  the  IXX-'D  (mean  SaO;  91 ,5»  versus  90,2%),  SaO.  was  higher  fi»  the  IXXX) 
in  in  patients  (range  l-5',!t).  higher  for  the  nasal  cannula  in  4  (range  1-2%).  and  equal  in  3  subjects.  One 
subject  did  not  exere-ise  on  I  Ipm  due  to  a  low  SaO.,  Overall,  there  was  no  signiflcajit  difference  in  nu- 
ings  of  muscle  fatigue  or  breathlessness.  Individual  results  for  restiicuve  patients  showed  that  al  rest  the 
DOCD  appeared  lo  produce  higher  SaO:  in  one  of  three  patients  Dunng  exercise  there  did  noc  appear 
to  he  anv  consistent  ditTerence  fetwcen  conunuous  flow  and  use  of  the  Salter  Labs  DCOD, 
Conclusions:  This  pilol  studv  dcinmsirdted  ihal  the  Sailer  Labs  DCXD  was  comparable  to  continuous 
flow  by  nasal  cannula  .a  rest  and  dunng  exerc-i.«;  in  patients  with  chronic  lung  disease  h  is  important  to 
note  Deadmill  speeds  in  some  patient,  were  as  high  as  2  8  mph.  Previous  studies  appear  to  have  been 
conducted  at  much  lower  workloads.  Since  respiratory  rales  increase  with  higher  wurldoads  it  is  imper- 
ative that  patients  using  conservation  devices  be  assessed  with  exertion. 
This  study  was  supported  by  Salter  Latis,  OF-01  - 1 93 


BATTERY  LIFE  OF  EIGHT  PORTABLE  VENTILATORS  (PV):  EFFECT  OF 
CONTROL  VARIABLE.  PEEP.  /^D  FlOj   Paul  N   Austin  PhD  CRNA  (Lt  Col.  USAFI  . 
Robert  S  Campbell  RRT  FAARC.  Gina  M  Malacia.  Gary  Banks  RRT,  Jay  A 
Johannigman  lulD.  Kenneth  Davis  Jr  MD.  Fred  A  Lucbelte  I^D.  Sandra  L  Miller  MD. 
Richard  D  Branson  RRT  F/\ARC  University  of  Cincinnati.  Cincinnati.  OH  45267- 
0558 

Background:  Portable  ventilators  (PV)  require  battery  power  during  transport  or  when 
AC  power  is  unavailable  Ivianufacturers  report  battery  life  (BL)  at  nominal  vent 
settings  We  designed  a  bench  study  to  evaluate  the  effects  of  control  variable 
(pressure  vs  volume),  PEEP,  and  FIO.  on  BL  of  eight  PVs  Method:  Eight  PVs  were 
evaluated  Achieva  (Puritan-Bennett).  HT-50  (Nev^port).  iVenl  201  (VersaMed).  LTV 
1000  (Pulmonetics).  T-Bird  and  Awan  (Bird),  and  Univenl  750  and  754  (Impact)  Each 
PV  with  a  hilly  charged  battery  was  set  to  ventilate  a  test  lung  (TTL)  at  a  rate  of  10 
bpm.  tidal  volume  (Vt)  750  ml,  inspiratory  time  of  1  5  sec  with  VCV  and  PCV  (if 
available),  FIO;  was  set  at  0  21  and  1 ,0  PEEP  was  set  al  0,  10  and  20  cmH^O  TTL 
was  set  to  compliance  of  20  ml/cmH20  and  resistance  of  5  cmHiO/Usec,  Five  tiials 
with  each  PV  were  performed  at  each  combination  of  settings  Time  to  low  battery 
alarm,  battery  empty  alarm,  and  failure  to  ventilate  the  TTL  were  recorded.  Changes  in 
PV  performance  dunng  the  trial  were  determined  by  continuous  recording  of  Vt 
Results:  Table  1  shows  the  BL  for  pneumatically  powered  PVs  al  various  test 
conditions. 


3 
■a 

o 


OS 


T1 


3 
v. 


o 
3 


73 


D. 

n 


3 
TO 

n 


Table  1,BL  in  Mins 
(Mean  t  SO) 

VCV,  100%. 
OPEEP 

VCV,  100%, 
20  PEEP 

VCV,  21%, 
OPEEP 

750 

943  ±84 

920  ±39 

N/A 

754 

465  1  16 

435  ±  25 

291  ±2 

Avian 

893  ±  52 

799  ±42 

N/A 

Table  2  shows  the  BL 

for  electrically  powered  PVs  at  vanous  lest  conditions. 

Table  2.  BL  in  MIns 
(Mean  ±  SD) 

VCV,  21%, 
OPEEP 

VCV,  21%, 
20  PEEP 

PCV,  21%. 
OPEEP 

VCV,  100%. 

OPEEP 

Achleva 

153±4 

130  ±15 

143  ±6 

150±5 

HT-50 

642  ±38 

388±4 

646  ±69 

N/A 

iVent  201 

57  ±5 

50±9 

56±6 

S5±1 

LTV  1000 

114±6 

72  ±3 

59±7 

94±9 

T-Bird 

34±4 

19±2 

28  ±1 

29±2 

PEEP  of  20  cmHjO  reduced  BL  on  HT-50  (40%).  LTV  (37%).  T-Bird  (34%).  and 
Achieva  (15%)  compared  to  0  PEEP  PCV  reduced  BL  on  LTV  (48%)  and  T-BIrd  (18%) 
compared  to  VCV  FIO.  of  0  21  reduced  BL  on  754  (37%)  compared  to  1  0  FlOj  of  1.0 
reduced  BL  on  LTV  (1 7%)  and  T-Bird  (15%)  compared  to  0,21 ,  The  iVenl  201  was 
unable  lo  deliver  the  set  Vt  with  PCV  and  20  of  PEEP  Low  battery  alarms  hincliooed 
properly  on  each  PV  Conclusion:  BL  varies  significantly  among  and  behveen  PVs. 
Cllnlcians  must  be  aware  that  BL  of  PVs  is  affected  by  cono-ol  settings  and  PV 
characteristics.  OF-01 -247 
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Total  Control. 

Total  Convenience. 

Total  Independence. 

You  Get  If  All 
With  the 

Tdtrl 

iei.i\/epiv  svsTEivi 

Home  Transiiiling  System 


The  TOTAL  O2  Delivery  System  is  a 
revolutionary  innovation  that  combines 
stationary  and  portable  oxygen  in  one 
simple,  convenient  system.  With  our 
patented  filling  mechanism,  patients 
have  the  ability  to  fill  their  O2  cylinders 
directly  from  home,  while  at  the  same 
time  receiving  therapeutic  oxygen  from 
the  stationary  source, 

•  No  inconvenient  oxygen  deliveries  or 
oxygen  rationing 

•  Medical  grade  oxygen  of  greater 
than  90%  purity 

•  Combined  with  the  OXYLITE®  Complete 
Ambulatory  System,  patients  receive 
maximum  mobility  with  minimum 
weight  and  bulk 

•  Unlimited  freedom  to  go  anywhere 
at  any  time 


CHAD  Therapeutics,  Inc. 

1-800-423-8870  •  (818)882-0883 

WWW.T0TAL02.COM 


circle  1 30  on 
VisitiAARC  Booth  941  in  San 
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Sunday.  Dkckmhi;r  2.  3:00  4:55  pm  (Room  206) 


A  Study  of  Palicnls  Who  IX-vcloped  Posl-Opcnilivc  Alckvlasis 

.■\/i  (hitii'iuf  Stfasurt-nu'iit  rfr\i>ftli\i- 

Ueocgc  W.  l^m/.  H  S  .  R  R  T  ,  C  ('  I-  T  ,  R C  1'     l'inri;ii.il/l'nli.iinc  Spcciiilisl 

Dircclor  of  Rcspiralor)  Can;  ■  Shnni-p.  HospiiuK  for  Childrvn.  Chicago 

BackKHiund:  Pursuant  to  monitoring  performance  improvement  indicatot>.  and  chni- 
cal  siaiiNlics  it  ^va^  ohscned  that  there  was  an  increasing  incidence  of  post -operative 
■IcIeclaMs  A  palienl  list  was  compiled  covcniig  a  louryear  period  from  l'W7  through 
2(KX)  to  deteniime  the  degree  of  inca-asc  and  if  there  was  a  cause  and  effect 
a-lationship  that  could  he  uientil'ied  and  iK-ated  Atelectasis  is  detemuncd  hy  inca-asing 
oxygen  a'i|uircnients.  tachypnea.  h\percarhia,  pulmcmars  congestion  and/or  lull  or  par- 
tial collapse  of  one  or  more  lohes  e\  idenced  by  radiological  examination,  FindinK-s:  It 
was  discovered  that  the  incidence  of  atelectasis  increased  Ih'i  in  I'WS.  166'^;  in  l')*W 
and  -'Mi'i  in  :iHI(lconipaR-dto  l'W7  Of  these  patients  all  but  one  received  spinal 
surgcrv  -  As  there  ;ue  several  stages/types  ol  spinal  siirgen.  each  of  these  were  imcsti- 
gated  w  ithoiit  any  significant  dllTcrence  hc-l»  cen  Ihciii  i>r  ol  the  nuiiiher  ol  pr.vedures 
perlomied.  However,  due  to  the  impressive  number  of  loreign  patients  and  patients 
who  have  viu^ing  degrees  of  cerebral  palsy  these  indicators  were  also  investigated. 
27';>  of  the  patients  were  foa-ign  and  .'i4'"/r  of  the  patients  had  developmental 
impaimiems  that  affected  their  abilitv  to  participate  in  their  ixist-opcraiive  recovery.  As 
these  two  indicator,  share  the  s.imc  outcome  they  were  combined  to  reveal  that  SI  'J  ol 
all  forvign/non-verbal  patients  receiv  ing  spinal  surgery  developed  post -operative 
alelectasis  The  results  of  these  findings  suggest  that  any  foreign/non-verbal  patient 
receiving  spinal  surgerv  have  an  SKf-  chance  of  developing  post-operative  atelectasis. 


Conclu-sion:  From  this  infomiation  it  »  as  determined  that  a  protocol  should  be  dcvcl- 
o|vd  to  treat  this  patient  population  proactivelv .  avciiding  said  p.isi(i[vr.ilivc 
respirator!  complications  and  henceforth  reducing  the  amouni  ol  nine  six-nl  in  P.I.C.U. 
and  the  overall  length  of  stav.  Tre-atmcnt  options  w imki  include  aggressive  chest  phys- 
iotherapy combined  with  PKP  therapy  I I-/PAP)  or  II'PB  Q4  hour,  for  4S  hours  then  gX 
and/im  for  48  hours  then  ftni  onlv  lor  4S  hours  II  Ihc  p.ilienl  docs  not  respond  to  the 
IPPB  after  24  hours  then  considciation  lor  BiP.-\l'  .il  ni;jhl  would  be  considered.  It  was 
detemuncd  Uiat  our  forcign/non  verbal  patient  population  who  undergo  all  stages  of 
spinal  surgery  are  at  die  greatest  nsk  for  developing  |X)st-opcrative  atelectasis.  By 
proactively  managing  these  patients  with  aggressive  pulmonary  hygiene  and  lung 
expansion  therapy,  a  reduction  in  the  incidence  and  severity  of  pulmonary 
coniplk  .moils  as  well  as  the  costs  and  length  of  stay  can  be  realized.  Additionally . 
enhanced  patient  comfort  and  customer  satisfaction  will  also  reflect  qF-OI  -003 

an  enhanced  dimension  of  patient  care. 


Sucecv.ful  Multi-Ogan  l>)nation  on  ECMO  Suppon 

Drniglas  R.  Hanscll  BS.  RRT.  John  J.Mc<"loskcy  MD,  Thoims  Pninikoff  Mf). 

Michael  II  Hincs  MD  PACS 

INTRtll  )l  (  'IK  ).N  There  are  currently  over  TS.mi  patients  with  lifc-lhrealcning  illnc<.scv 
awaiting  kidney,  liver,  p;uicreas.  intestine,  lung  aid  heart  transplantation  in  i1k-  United 
.States,  while  less  than  ii.lKX)  transplants  were  perlomwd  in  I'/W  ()n  average  1 1  people 
die  each  d;iy  while  waiting  for  an  organ,  and  a  new  patient  is  added  to  Ok-  list  every  16 
minutes.  Hie  num  reason  for  this  discre-pancy  is  the  severe  shortage  ol  di)nor\  While 
efforts  to  increase  donaUon  as  well  as  increase  organ  supply  thniugh  xenograft  rcscaieh 
are  underway,  these  will  Uike  time   Occasionally,  patients  supported  on  ECMO  pfogicss 
to  bram  death,  despite  excellent  non-neunilogic  orgiin  functiiwi  and  may  be  and  the  results 
ol  the  donation. 

MinHOD.S:  A  .'i.'v  year-old  white  female  presentc-d  to  an  ouLside  insUtution  with 
presumed  pneumonia  and  worsening  ARIJS.  She  was  tramfcnwl  to  our  institution  where 
she  failed  maximal  support  including  antibiotics,  inotnipic  support,  high  PEEP  and  venti- 
lation with  scd.iiioii  and  p.ir.ilvsis.  and  nitnc  oxide.  She  was  placed  on  VV  ECMO  and  the 
setlation  and  p.ir.iKMs  were  disci  inliniicti    After  falling  to  demonstrate  any  neurologic 
function  once  the  mctlic.ition  had  clcired.  a  CT  scan  was  obtained  demonstrating  uncal 
herniation.  A  cere-bral  blixxl  fiow  was  obtained  and  demonstrated  no  llow .  She  was 
referred  for  organ  donaUon  after  permission  fmm  the  medical  exartuncr.  The  family  con- 
sented, 

A  1 .'  year-old  white  female  experienced  chest  pain  and  collapsed  while  skaung.  CPR 
was  initiated  at  the  scene  and  she  was  resuscitated  at  the  local  hospital.  Large  doses  of 
vasopressor,  were  rev|uia-d  to  support  her  hlc«xl  pressure    An  echocardiogram  was 
obtained  and  demonstrated  verv  pcxir  function  possibly  consistent  with  a  dilated  cardiomy- 
opathy. She  was  tninsfencd  to'our  institution  tor  bndge  to  transplantation  where  she  was 
placed  on  V  A  ECMO  through  die  right  neck.  Her  henuxlynamics  improved  and  her  aci- 
dosis resolved,  however,  by  24  hours  she  demonstrated  no  neurologic  function.  A  cerebral 
bltHxl  111  'w  siudv  w  as  obuii'ned  and  after  demonstrating  no  flow,  she  was  declared  brain 
dead   ,\licr  ^uiisultiiit  w  nh  the  medical  exanuner.  the  family  was  approached  and 
consented  u  i '  trg.in  di  mation, 

RESULTS:  After  apprtipnate  declarauon  and  consent,  both  pauents  were  maintained  on 
ECMO.  stabilized,  and  uimsported  to  the  operating  room  for  multiorgan  harvc^st.  The  liver 
Ihim  the  firM  donor  as  well  as  the  liver,  pancre-as  and  two  kidneys  from  the  second  donor 
were-  all  transplanted  successfully.  All  recipients  were-  reported  as  doing  well.  While  nei- 
ther donor  had  usable  lungs,  the  heart  and  kidneys  from  the  first  donor  could  not  be  placed 
in  time,  partly  because  of  refusals  due  to  misinformation  and  a  poor  under,landing  of 
ECMO  suppon. 

CONCLUSION:  Organ  donation  on  ECMO  is  not  only  feasible  but  can  be  very  success- 
ful from  donoi>  w  ith  isolated  cardiopulmonary  failure  who  are  not  septic  and  who  have  no 
other  organ  dvsluiiclion  while  supported  on  ECMO,  Continued  educauon  is  needed  to 
make  the  most  ol  poienti.il  org.m  donation  from  these  pauenLs.  OF-01-016 
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HUMAN  PERIPHERAL  BLOOD  EOSINOPHILS  EXPRESS  STEM 
CELL  FACTOR 

Mor-Li  Hanman  PhD*,  Adrian  M.  Pilipotisk,,*  Vladislav  Temkin*, 
Franccsca  Levi-Schaffer*,  Ph.D.  Department  of  Pharmacology,  The 
Hebrew  Universlty-Hadassah  Medical  School,  Jenisalem,  Israel. 
*CurrenI  Post-doctoral  fellow.  Department  of  Pathology,  Beth  Israel 
Deaconess  Medical  Center,  Boston,  MA 

Stem  cell  factor  (SCF)  or  c-Kit  ligand  is  a  cytokine  associated  with  the 
differentiation,  sui~vival.  and  activation  of  mast  cells.  Eositiophils  have 
pleiotropic  functions  in  several  diseases  and.  together  with  tna.st  cells, 
are  key  cells  in  allergy.  Mast  cell-eosinophil  intcr.ictions  can  take  place 
during  the  late  and  chronic  phases  of  allergy.  It  was.  therefore, 
investigated  whether  eosinophils  can  produce  SCF  and  consequently 
intlucnce  mast  cells.  Hutnan  peripheral  blood  eosinophils  variably 
expressed  niRNA  for  the  soluble  and  uncleaved  forms  of  SCF  (reverse 
transcription-polymerase  chain  reaction)  and  produced  the  18.5-kd  pro- 
tein backbone  of  SCF  (Western  blot  analysis).  After  overnight 
incubation  in  medium,  eosinophils  also  produced  SCF  of  higher  molecu- 
lar weight  (42-4.'i  kdl  that  might  represent  its  glycosylated  forms. 
Eosinophils  expressed  cytoplasmic  SCF  that  colocalized  with  tiiajor 
basic  protein  (confocal  laser  microscopy).  Freshly  isolated  eosinophils 
contained  8,9  ±  1.7  pg  SCF/ 10''  (mean  ±  SEM;  en/yme-linked 
immunosorbent  assay).  Although  overnight  incubation  of  the  eosinophils 
in  either  culture  medium  or  in  phorbol  12-myristate  1. ^-acetate-calcium 
ionophore  did  not  cause  the  secretion  of  SCF,  the  addition  of  chymase 
induced  SCF  release.  In  summary,  it  was  demonstrated  that  human 
peripheral  blood  eosinophils  are  a  source  of  SCI-'.  These  results  may  con- 
tribute 10  a  better  understanding  of  the  interactions  between  eosinophils 
and  mast  cells  in  allergic  inlTammation. 

OF-01-044 


PATIENTS  WITH  MENTAL  ILLNESS  AND  SMOKING  CESSATION 

N.  Peamian.  M.  Pitcher.  D.  Hudson,  BS.  RRT  &  D.  Cullen,  EdD.  RRT, 

FAARC, 

Respiratory  Therapy  Program,  Schools  of  Allied  Health  Sciences  and 

Medicine, 

Nicotine  Treatment  Center,  Indiana  University 

Background:  This  study  was  performed  to  determine  the  relationship 
between  mental  illness  and  smoking  cessation  and  to  describe  the  smok- 
ing-related  characteristics  of  mentally  ill  patients  enrolled  in  a  university- 
based  tobacco  treatment  prograin.  The  reasons  for  mentally  til  patients 
smoking  are  multiple.  Cessation  techniques  offer  innov  ative  strategies  to 
assist  quitting.  Resent  research  has  demonsu-ated  that  persons  with  men- 
tal illness  are  about  twice  as  likely  to  smoke  as  other  individuals. 
Methodolotiv:  This  study  utilized'  a  descriptive  design  consisting  of  a  con- 
venience sample  of  seventy  adult  patients  enrolled  at  a  local  cessation 
program  in  central  Indiana.  Patients  included  meet  the  cnteria  for  a  men- 
tal illness  as  delmed  by  a  diagnosis  of  bipolar,  schizophrenia,  depression, 
or  a  history  of  alcohol  or  drug  abuse.  Data  were  collected  by  extraction 
from  the  medical  records  including  the  participant's  gender,  age.  medical 
historv,  smoking  history,  history  of  drug/alcohol  use.  the  stage  of  quitting 
status!  the  Zung  score.  Fagersirom  test,  and  the  Horn  score.  3  and  6 
month  quit  ratios  were  also  dctennined.  Results:  The  average  age  of 
initial  smoking  was  19.5  years  for  .19.9  pack  years  with  81.4'>  smoking 
non-menthol  cigarettes.  The  average  number  of  quit  attempts  w  as  4. 1 
with  9 1  '/c  of  patients  smoking  filtered  cigarettes.  55.T^r  of  patients  were 
in  the  readiness  stage  w ith  a  Fagerstrom  score  of  6.9  indicating  addiction 
level.  Zung  scores  noted  mild  depression  overall.  The  Horn  test  indicated 
that  tension  rediictuin  ( 1 2.6).  relaxation  ( 1 1 .5)  and  craving  ( 1 2.2)  were  the 
major  factors  hi  wh\  these  patients  smoked.  Pre-treatnient  CO  level  was 
42.7  PPM  and  post-'treatment  was  22.6  PPM  for  the  patient  population  in 
this  study.  The  .Vmonth  quit  rate  was  A5.T^''c  with  the  6  month  quit  rale  at 
■U.V/i.  Conclusion:  Patients  enrolled  that  are  classified  as  mentally  ill 
have  less  than  a  .'i0'7r  quit  rate  at .''  or  6  months.  These  patients  hav  e 
indicted  a  desire  to  quit  but  face  many  difficulties  during  the  treatment 
process.  Patients'  snioking-related  characteristics  and  mental  illness  his- 
tories might  have  imponant  implications  for  treatment  design  and 

success. 
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THE  USE  OF  INHAI.KD  HROSTACYCLIN  FOR  SF.I.ECTIVE  REDUCTION 
OF  PULMONARY  ARTERY  PRESSURES:  PILOT  DA  lA 

Brian  K.  Walsh,  BS.  RK 1;  Allan  l)<xlor.  MI):  Palriciu  Ann  DiMirkj,  MS,  RRT: 
SCewart  l.»i«M»n,  Ml);  I  ni\iTsil>  of  \  ir^inia  lU-allli  S\stt'in;  ( 'harlottfsx ilk-.  \  ir- 
Kinta. 

BackKruund  lollow  mg  ilic  mW  appanal  tor  ihc  use-  ol  Inhaled  Nunc  Oxide  (INOi 
in  the  nconalc.  Ihc  aisl  lor  Ihc  daily  adminislralicm  of  INO  wa.s  sel  by  INO  Thcrapeulii-s 
at  $3(XK)  per  day.  The  cosl  of  adminisualion  of  this  thcrapculie  agent  has  forced  mail) 
clinicians  to  senously  consider  both  the  indications  for  adniinistenng  INO  and  the  use  of 
possible  alternative,  and  less  expensive,  agenLs  to  selectively  decrtasc  pulmonary  artery 
prc,vsun.'s  ( PAP).  We  have  undertaken  a  clinical  study  to  expkia-  the  use  of  inhaled 
pmstacyclin  as  an  alternative  to  INO  in  the  management  of  chiidrxrn  and  adults  with 
acute  puliiionars  h\  pertension  complicating  their  cliniciil  course. 
Methods  Inh.ilcd  proslac>clin  was  administered  to  five  patients  with  elevated 
pulniun,ir>  artery  pa'ssurvs  either  1 1 )  dunng  pre-operalive  catheterization  to  determine 
operative  risk  and  potential  use  a-s  a  post-surgical  intervention  or  (2)  following  the  opera- 
tive pntcedurc  to  improve  right  bean  function  and  cardiac  index.  The  inhaled  prostacy- 
clin w  as  administered  tJlrough  the  inspiratory  limb  of  the  ventilator  circuit  via  continuous 
ncbuli/ation,  using  a  MiniHeari"  Nebulizer  (WesUned,  INC.  1  with  the  flow  rate  set  at  2 
Lpm  and  a  Protege  .1010  Synnge  Infusion  Pump"  iMedex)  set  at  an  infusion  rale  of  8 
nil/hr  when  needed.  The  inhaled  prostacylin  dose  was  initiated  at  .'iO  ng/kg/min  and  then 
weaned  as  tolerated.  F*nor  to,  and  dunng  drug  delivery,  hemodynamic  and  respiratory 
vanables  were  recorded  and  blood  was  drawn  for  ABG  analysis  and  platelet  aggregation 
studies. 

Results 

Age 

Diagnosi.s/Pnxedure 

Use  of  Inhaled 
Prostacylin 

Mean 
PAP(<«  A) 

.*>  mo 

Pulmonary  Stenosis/Cardiac  Calh 

Cardiac  Cath 

.1,17 

25  yo 

Tetralogy  of  Fallot  and  Pulmonary 
Au^ia/Cardiac  Calh 

Cardiac  Calh 

i' 

.1  vo 

VSD  palcti  Icak/Kcpair 

Pre-  and  PosI  Op 

1    1' 

6.1  vo 

Severe  MIt/MV  ,mij  ,AV  rvplacemenl 

Pen-  and  Pom  1  Ip 

L-10-50 

V  y„ 

RheumaUL  Mural  ,Slcnusis/MV  replacement 

Pen-  and  Post  Op 

i3l 

Conclusion  The  average  daily  cost  for  the  administration  of  50  ng/kg/min  of  inhaled 
prostacylin  to  a  70  kg  adult  is  approximately  $215.  Therefore,  inhaled  prostacyclin  bears 
further  study  as  a  selective  pulmonary  vasodilator  and  cost  effective  therapeutic  agent  for 
the  acute  management  of  elevated  pulmonary  artery  pressures.                  OF-01  -088 

ABI  VEST  AIRWAY  CLEARANCE  SYSTEM  USED  DURING  BILATERAL 
THERAPEUTIC  WHOLE  LUNG  LAVAGE  FOR  THE  TREATMENT  OF 
PULMONARY  ALVEOLAR  PROTEINOSIS  Davis.  J.  RRT.  Popovjch.  M  .  MD 
The  Cleveland  Clinic  Foundation.  Cleveland,  Ohio. 

BACKGROUND:  Pulmonary  alveolar  proteinosis  (PAP)  is  a  rare  disorder  in  which 
deposition  of  hpoprotcinaceous  material  leads  to  progressive  respiratory  distress. 
Bilateral  therapeutic  whole  lung  lavage  (BTWLL),  which  involves  installation  of  large 
volumes  of  normal  salmc  into  the  lung  facilitated  by  double  lumen  endotracheal 
intubation,  one  lung  ventilation,  and  general  anesthesia,  has  been  an  accepted  treatment 
for  symptomatic  relief  of  patients  with  PAP.  During  BTWLL.  manual  or  hand-held 
pneumatic  percussion  to  the  chest  wall  is  conventionally  applied  to  assist  in 
mobilization  of  the  saline  and  removal  of  the  protcinaccous  sediment.  Wc  theorized 
that  the  ABI  Vest  Airway  Clearance  System,  a  novel  total  chest  wall  oscillation 
techmque.  might  help  improve  efficacy  of  BTWLL.  METHOD:  A  43  year-old  male 
presented  to  our  institution  for  BTWLL.  Pnor  to  induction  of  anesthesia,  he  was  fitted 
with  the  ABI  Vest  and  educated  about  the  rationale  of  total  chest  wall  oscillation. 
BTWLL  was  performed  serially  via  a  #39  left  endobronchial  tube  with  1 5  liters  of 
wanned  saline  solution  per  lung,  lavaged  in  0,5-1  liter  aliquols.  Throughout  the 
procedure  the  ABI  Vest  was  inflated  and  oscillated  the  chest  wall  in  l5-minute 
increments  with  5-minute  pauses.  Oscillation  was  continued  after  the  procedure  in  the 
PACU.  The  patient  was  allowed  to  recover  for  2  hours,  then  was  extubated.  He  was 
weaned  to  nasal  oxygen  and  transferred  to  a  regular  nursing  hospital  room  within  5 
hours  post-procedure.  DISCUSSION:  The  ABI  Vest  Airway  Clearance  System 
permitted  more  efficient  percussion  as  compared  to  the  standard  manual  or  pneumatic 
hand-held  technique.  Total  chest  wall  oscillation  helped  to  uniformly  mobilize  saline 
and  proteinaceous  sedunent  whereas  the  manual  method  or  use  of  a  pneumatic  hand- 
held device  can  only  apply  percussion  to  a  localized  area.  Because  the  ABI  Vest  also 
provided  postenor  oscillation,  the  patient  did  not  have  to  be  subjected  to  the  inherent 
nsks  of  reposirioning  that  would  have  been  necessary  to  admmister  conventional 
percussion.  In  addition,  the  ABI  Vest  considerably  reduced  the  intensive  attention  to 
manual  percussion  by  the  respiratory  therapist,  while  providing  improved  overall  chest 
wall  oscillation.  CONCLUSION:  The  ABI  Vest  Airway  Clearance  System  is  a  viable 
alternative  to  manual  or  pneumatic  chest  percussion  dunng  BTWLL  in  the  ueatmenl  of 
PAP. 
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Concept  of  Operations  For  International  Space  Station  Next-Generation  Mechanical 
Ventilator 

George  Beck'  BA.  RRT.  David  Kaczka-  MD  PhD,  Douglas  Buder'  BS,  Tenell  M.  Guess'. 
Dougla-s  Hamilton'  MD  PhD  MSc  PE.  Paul  Kent'  BS.  Shannon  Melton'  BS,  Richard  Pettys' 
BS.  Jack  Rasbur. '  BS  MS.  B>Ton  Smith  MS.  BME 

'  Wyle  Laboratories  Life  Sciences  Systems  &  Senices,  Houston,  TX 

-  Depannieru of  Aneslhesiology  and Cnticui  Care Meiiuim:  Jofuis  Hopkins  Hospilal. 
Baltimore.  MD 

Background: 

When  the  space  shuttle  is  not  docked,  use  of  the  Soyuz  transport/escape  vehicle  for  medical 
dcortiit  to  earth  from  the  Iniemaimnal  Space  Station  ilSSi  requires  a  change  in  philosophy  for 
medical  emergencies  from  one  nl  siahili/c  and  iranspon,  to  sUihili/c  and  manage  The  currenl 
Autovent  20(»  \entilator  (Allied  Heaitli  Pr(.KiucLs.  Inc  ,  Si  Louis.  MO)  provides  adjusinieni  ot 
tidal  volume  and  rate  in  control  mode  with  addiuonal  breath*,  via  a  demand  regulator.  This  venti- 
lator is  not  designed  nor  intended  for  extended  management  ( 24-48  houn>).  The  projecLs  goals 
were  to  identify  requirements  for  a  next-generation  ventilator  that  could  operate  on  the  ISS. 
Sovojz  and  Shuttle,  and  determine  if  commercial -off-the-shelf  products  could  be  used. 

Method: 

A  trade  study  was  conducted  of  the  u~jnspon  ventilator  market,  1 4  units  were  identified  and 
evaluated  based  on  information  pmvided  by  the  manufacturerN.  Categoncal  ratings  were 
assigned  fur  clinical  capability,  resource  and  operational  use.  Parallel  efforts  determined  ISS 
resource  capahiliiy.  communications  infrastructuns.  space  medical  requirements,  and  evaluated 
the  applicabilit)  of  closed-loop  control  systems. 

Results: 

Functional  requirements  for  the  next  ISS  ventilator  included:  A/C.  SIMV.  CPAP,  PS.  noninva- 
sive ventilation,  monitonng  (EtCO:.  SpO:.  Vi.  VE,  VO;.  VCO^.  PIP.  PEEP.  R.  C).  unless 
operation,  closed  k»)p  conin>l.  simple  user  interface,  remote  contn>l  .uid  monitonng  via  indusir, 
standanJ  device  and  network  ct)mniunicdUon  protocols,  and  support  hyperbaric  operations  'Hie 
Eagle  754M  (Impact  InsUumentaiion  Inc  .  We,st  Caldwell.  NJ)  was  identified  as  having  many  of 
the  desired  features. 

Expenencc: 

There  have  been  smoke  and  toxic  gas  inhalation  injuries  during  space  operations  however,  none 
have  required  a  ventilator  The  evaluation  team  is  a  unique  combination  of  enginecTN. 
physicians,  respiratory  therapists  and  researchers.  Their  expenence  encompas.ses  many  years  ot 
operational  space  medicine,  biomedical  engineering  and  clinical  medicine. 

Conclusion: 

Decreases  in  FRC  and  RV  seen  in  microgravity  may  lead  to  premature  airway  closure,  while 
improvements  in  V/Q  and  diffusion  capacity  may  reduce  the  incidence  of  hypoxemia  associated 
With  cardiopulmonary  conditions.  Given  the  uncenainties,  the  next  generation  ventilator  will 
need  to  support  the  patient  for  an  extended  penod  and  be  administered  by  a  non-clinician  on 
orbit.  Such  a  unit  must  allow  monitonng  and  control  by  remote  physicians.  Additional  work  is 
required  to  develop  n.'moie  digital  monitonng  and  contn:)l  as  well  as  autonomous  modes  ot  oper- 
ation. This  work  was  supported  under  contract  to  NASA.  NAS^  ^7005  OF-01  -106 


NOSOCOMIAL  RESPIRATORY  SYNCYTIAL  VIRUS  INFECTION  IN  AN  ADULT 
RENAL  TRANSPLANT  PATIENT 

Rodrigo  Morales.  M.D-  Michael  Kirkpatrick.  M.D..  Barry  Browne,  M.D.  and  Oscmwcgic 
Emovon.  M.D..  University  of  South  Alabama. 
Mobile  Alabama 
Intrvductioii:  Respiratory  syncytial  virus  (RSV)  is  an  important  cause  of  severe  lower  respiratory 
tract  infection  in  immunocompromised  hosts.  This  report  describes  an  unexpected  case  of 
nosocomial  RSV  pneumonia  after  kidney  transplantation.. 

Case  presentation:  A  58  year  old  male  who  was  discharged  five  days  after  receiving  a  cadaver 
renal  allograft  presented  die  following  day  with  dyspnea  and  productive  cough.  The 
immunosuppressive  therapy  consisted  of  Cyclosporine-micrtMrmulsion.  prednisone  and 
mycophcnolatc  mocfetil.  The  palieni  was  on  prophylaxis  with  TMP-SMX  and  acyclovir.  On 
physical  examination,  the  patient  was  in  mild  respiratory  distress  at  rest,  blood  pressure 
134/72mmHg.  pulseof72  per  minute  and  lemperature  of  98.0F-  Auscultation  of  his  lungs  revealed 
bilateral  diffuse  expiratory  wheezes  and  crakles  on  the  left  side.  Pulse  oximeter  reading  was  92% 
while  he  breathed  supplemental  02  at  2  I'rain  via  nasal  prongs,  hiitial  chest  radiograph  showed  a 
new  patchy  left  upper  lobe  infiltrate.  The  serum  sodium  was  124  mEq/L,  potassium  4.8mEq/L, 
chloride  93mE/L,  carbon  dioxide  25mF^,  nitrogen  urea  62mg'dL  and  creatinine  3.8mg/dl. 
White  blood  cell  count  was  10.6O0/cc  and  hcmoglobm  10  4g;dl    Initial  empinc  antibiotic  therapy 
consisted  of  tcvofloxacin  and  ceftriaxone.  The  patient  dclcrioraled.  and  a  repeat  chest  radiograph 
showed  worsening  of  the  lefl  upper  lobe  infiltrate  ITie  antibiotic  coverage  was  changed  to 
fluconazole,  ceftazidime  and  vamcoraycin,  and  the  patient  was  transferred  to  the  intensive  care 
unit  A  bronchoalveolar  lavage  (BAL)  initially  yielded  no  organisms.  RSV  was  isolated  from  the 
BAI  fluid  by  immuiiofluoresenc-c  at  48  hours.  Therapy  wiUi  nebulized  ribiravin  was  considcrwJ 
but  not  administered  because  the  patient  was  clinically  improving.  The  patient  was  subscqucnUy 
discharged  and  at  6-wecks  follow  up  a  chest  radiograph  showed  resolution  of  the  infiltrate  and  his 
renal  graft  was  functioning.  Retrospective  investigation  revealed  thai  at  least  three  heath  care 
workers  directly  involved  in  the  care  of  (he  patient  during  the  initial  hospitalization  had 
experienced  non-specific  upper  respifatory^mptoms.  Noothercootact  was  identified  on  the 
transplant  ward. 

Dticussion:  In  a  patient  receiving  immunosupprcsive  therapy,  the  onset  of  dyspnea  suggests  a 
pulmonary  infection  llic  mcidcnce  of  bacterial  pneumonia  in  the  firsi  three  months  after  renal 
transplantation  has  been  described  to  be  in  the  range  of  I  to  2H-  Nosocomial  pneumonia  was 
considered  hence  the  sequence  of  antimicrobial  agenis.  The  time  of  hospiiaiizfltion  of  our  patient 
corresponded  with  an  upward  trend  in  the  percent  of  antigen  detection  and  isolation  of  RSV  in  the 
Southern  United  Sales.  Outbreaks  of  RSV  occur  during  late  fall,  winter  or  spring.  Rapid  antigen 
detection  methods  for  diagnosing  RSV  arc  more  sensitive  in  samples  from  the  lower  airways.  In 
our  case  a  rapid  lest  was  not  requested  because  the  possibilit>'  of  RSV  was  not  entertained. 
Nosocomial  transmission  of  RSV  usually  starts  after  the  inadvertent  introduction  of  the  virus  by  a 
family  member  or  a  healdi  worker,  as  was  suspected  in  our  case.  The  transmission  of  RSV  can 
occur  by  droplets,  at  a  distance  of  less  than  0.9m.  or  by  self- inoculation  of  the  respiratory  tract 
after  acquiring  the  vims  from  a  forailc    The  nilc  of  precautions  including  hand-washing,  and  the 
use  of  gloves  and  gowns  is  rcc*immendcd.  Although  response  to  aerosolized  ribavinn  has  been 
described.  supp<»rtivc  care  is  the  mainstay  of  treatment  as  provided  in  the  present  case. 
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Vcnluri  Mask  S>Mcni  lo  Suppurt  Spaor  Mvdioil  Opcralioiw 

Tcircll  M.  Guess.  r«i^c  Beck  BA.  RRT 

Wyle  Ijiboralorit".  I  iff  Vivmi's  S>sliiiis  &  S<nin-s,  IIciii-.!"".  T\ 

Biickgniunil: 

When  Ihi'  sp-icc  vhulilc  i^  noi  divkcil.  um'  oI  Ihc  Sinu/  iriiii\p<iiVc'«.a|x.-  ichiclc  tor 
medical  ilcnrbii  lo  ciinh  Irvim  ihc  Inlcmaiioiwl  Space  Sialion  ( ISS)  rcquia-s  a  change  in 
philosophy  for  medical  emergencies  fnini  one  of  siabili/e  and  iranspoit.  lo  siabili/e  and 
manage  The  Soyu/  is  noi  cap;ihle  of  Iransponinp  an  iniuhaied/veniilated  crvw  member 
Iheivforc.  on-orbit  weaning  and  exlubalion  along  wilh  a  mcvhanism  lor  delivcnng  vari- 
able FK);  IS  requia-d.  Shuttle  iSTS  I  anil  lniemation.il  Space  Station  I  ISS  i  medical  kits 
do  not  contain  a  method  for  delivenng  adjustable  concentrations  of  O;  dunng  medical 
contingencies.  A  st.indanl  air/O;  blender  is  not  feasible  as  the  ISS  has  only  compressed 
O2  and  N;  In  addition,  Ihcrv-  is  no  method  <ir  supporting  equipment  (weaning  mcxles  ol 
ventilation,  spinimelcr,  etcl  lor  weaning  fmm  mechanical  ventilation.  This  study  sought 
10  identify  a  Venturi  mask  system  that  could  be  used  on  STS  and  ISS  for  supplemenuil 
O:  and  weaning  via  a  T-Piece. 

Method: 

A  trade  study  of  Ventun  mask  vendors  was  done.  8  vendors  were  identified.  5  of  which, 
responded  and  supplied  samples.  All  uniLs  were  tested  for  delivered  FIO;  using  a  stan- 
dard back-pressure  compensated  llim meter  lOhmeda  Model  AHK.  Columbia.  MD) 
and  the  ISS  flow  meter  w  iih  a  calibrated  (>  analyzer  I  Serwimex  Model  571.  Sussex. 
England ),  Units  were  evaluated  for  ease  of  use.  number  of  pans,  range  of 
concentrations  and  visibility  of  the  markings. 

Results: 

All  of  the  units  deUvered  O;  accurately  at  the  set  conccntraiion  (max  FlOi  difference 
±0.02)  using  the  standard  and  ISS  llowmclcrs  and  all  supported  use  with  a  T-picce.  The 
Salter  model  8 1 50  was  found  to  have  the  few  est  parts  and  w  as  one  of  the  easiest  to  read 
and  therefore  would  support  use  by  a  non-physician  crew  medical  officer  in  flight. 

Conclusion: 

A  Venturi  system  could  be  used  to  support  low-dose  O;  adminisu-ation  and  used  with  a 
T-piece  for  spontaneous  breathing  trials.  iLs  use  would  enhance  current  care  capability, 
avoid  inefficient  O;  use  and  minimize  the  risk  of  Ot  toxicity  and  fire.  Stonehill  and  Peo- 
ples (  W82I  demonstrated  that  Venturi  devices  maintain  the  set  inspired  O;  fraction  over 
a  range  from  sea  level  to  lO.tXX)  feet  altitude  the  minimum  nominal  cabin  pressure  for 
STS  and  ISS.  While  FIO;  will  need  to  be  adjusted  to  maintain  an  acceptable  PIO;  at 
altitude,  their  work  demonstrates  pre'diclable  pertomiance  of  Venturi  devices  at  altitude. 
This  work  was  supported  under  contract  lo  NASA,  NAS9-97005  OF-01  -1 08 


Relalioaship  between  exprewiion  of  heme  o«yi;ena.se-l  mR.NA  and 
pulmonary  hypertenlion  induced  by  hyponic  hypercapnia 

WANG  IjunaxinK.  HUANG  Xiammg.  CHEN  Sluuixian.  XV  /Jieniyie.  WANG 
Qiinji.  hAN  Xiuiifaiin  Kespirohgy  Drptirlmenl.  firM  afficialed  hnspilal. 
Wenzhmi  Medical  CollencWenziuiu  325(J<)J.Chma) 

AIM:  To  study  the  effect  of  chronic  hypoxic  hypercapnia  on  expression  of  heme 

xygenase-KHO-l )  METHODS:  Thirty-six  Spraguc-Dawlcy  rats  were  randomly 
divided  into  three  groupsnonnal  control  group!  Ai.hypoxic  hypcrcapnic  group<B». 
hypoxic  hypercapnia-fhemin  group(C)  HO- 1  was  observed  in  arterioles  from  rats 
by  the  technique  of  immunohistochcmistry  ,HO- 1  mRN  A  was  observed  in  artcnoles 
from  rats  by  the  technique  of  in  situ  hybridi/jtion.The  average  value  of  integral 
light  density!  l.Dl  of  HO- 1  and  HO- 1  mRN  A  in  pulmonary  artcnoles  were  delected 
by  an  image  analysor  and  the  relative  content  of  HO- 1  and  HO- 1  mRNA  were  cal- 
culated RESUI-TS:  mPAP  and  weight  ratio  of  nght  ventriclc(RV)  to  left  ventricle 
plus  septumlLV-fS)  were  significantly  higher  in  rats  of  B  group  than  those  of  A 
group(p<0.0l )  and  they  were  much  lower  in  rats  of  C  group  than  those  of  B 
group! p<0.01  ).Differcnces  of  mCAP  were  not  significant  in  three  groups! p>f).05); 
Blood  CO  concentration  was  significantly  higher  in  rats  of  B  group  than  that  of  A 
grouplp<0.!)li,  blixKl  CO  concentration  was  significantly  higher  in  ratsofC  group 
than  that  of  B  grouplp<O.OI ):  Light  microscopy  showed  that  WA/T A!  vessel  well 
area/total  areai  SMC  (the  density  of  medial  smooth  muscle  cell)  and  PAMTtlhe 
thickness  of  medial  smooth  cell  layer!  were  significantly  higher  in  rats  of  B  group 
than  those  of  A  group!p<O.OI  ).WA/TA  SMC  and  PAMT  were  significantly  lower 
in  rats  of  C  group  than  those  of  B  group! p<0.01 );  Electron  microscopy  showed  prc>- 
liferation  of  medial  smooth  muscle  cells  and  collagcous  fibers  of  pulmonary  arteri- 
oles in  rats  of  B  group,  and  hemin  could  reverse  the  changes  mentioned  above; 
ImmunohisKKhemstry  showed  that  LD  of  HO- 1  in  pulmonary  arterioles  was 
significantly  higher  in  rats  of  B  group  than  that  of  A  group! p<0.0 1 1,  HO-1  in 
pulmonary  arterioles  was  significantly  lower  in  rats  of  C  group  than  that  of  B 
group!  p<0.0 1 );  Hybridization  in  situ  showed  that  LD  of  HO- 1  mRN  A  in  pulmonary 
artenolcs  was  significantly  higher  in  rats  of  B  group  than  that  of  A  group! p<O.OI ), 
HO- 1  mRNA  in  pulmonary  arterioles  was  significantly  lower  in  rats  of  C  group 
than  that  of  B  group(p<0.01 ). CONCLUSION:  Expression  of  HO- 1  mRNA  and 
HO- 1  in  pulmonary  artcnoles  can  be  enhanced  by  hypoxic  hypercapnia;  hemin  can 
partly  inhibit  pulmonary  hypenension  and  pulmonary  vessel  remodeling  by  enhanc- 
ing the  Expression  of  HO- 1  mRNA  and  HO- 1 . 
[MeSHl  Carbon  monoxide;  Heme  oxygenase;  Anoxia;  Hypercapnia; 
Hypertension. pulmonary;  Gene  OF-01-109 


00 

3 

T3 

O 

V- 

c' 

3 

5' 

Q. 

5' 


INTRAVASCULAR  PRESSURE  WIRE  TRASDUCER  SYSTEM  MAINTAINS 
ACCURACY  OVER  MANY  DAYS,  AN  IN  VITRO  EXPERIMENT 
Brian  K  Walsh,  RRT,  Billy  Clem.  Allan  Doctor,  MD,  Virginia  Children's  Heari 
Center.  University  of  Virginia.  Charlottesville.  VA 

Introduction;  It  is  desirable  to  be  able  to  monitor  pulmonary  artery  and  cardiac 
chamber  pressures  follow  ing  complex  congenital  heart  defect  repairs  in  small 
infants.  Conventional  monilonng  devices  are  large,  have  embolic  risk,  and  require 
large  fluid  infusions.  Also,  removal  of  these  devices  is  occasionally  complicated 
by  significant  hemorrhage.  Solid  state  wire-mounted  micro  transducer  devices 
have  been  available  for  short  term  use  dunng  catheterization  !RADI  Pressure 
Wire*  XT.  R.\DI  Medical  Systems.  Reading,  MA)  and  have  a  proven  accuracy. 
Because  the  transducer  is  intravascular,  however,  re-zeroing  after  the  initiation  of 
monitoring  is  not  possible.  The  possibility  of  longer-term  use  following  cardiac 
surgery  led  us  to  evaluate  their  precision  over  time  (drift)  in  an  in  vitro  test  system. 
Methods:  A  piece  of  Tygon  tubing  (0.25  inch  internal  diameter)  approximately  12 
inches  long  was  sealed  at  end  w  ith  a  three  way  stop-c<Kk.  From  one  end,  a 
conventional  saline  filled  transducer  (Transpac'  Abbott  Cntical  Care  Systems. 
Chicago,  Illinois)  was  attached  to  the  stopcock  and  Zeroed  to  atmosperic  pressure. 
From  the  other  a  RADI  Pressure  Wire'-  was  attached  to  the  free  pon  of  the 
stopcock  and  floated  5  inches  into  the  tubing  following  zeroing  to  atmospheric 
pressure  and  calibration  with  it's  monitor  unit.  A  60  cc  syringe  was  used  to  fill  the 
test  system  w ith  normal  saline  and  to  pressunze  it  between  25  and  35  ton.  T  he 
pressure  was  maintained  at  this  level  for  96  hours  in  one  expenment  and  144  hours 
in  a  second  experiment  with  a  second  wire.  Temperature  was  not  controlled  and 
remained  passively  between  2!)  and  2.1°  C.  Following  the  experimental  period, 
each  wire  was  compared  lo  the  standard  transducer.  A  calibration  curve  was 
created  between  0  and  100  mmHg  with  5  mmHg  steps. 
Results:  The  maximum  deviation  was  .1  mmHg  at  any  point  and  there  was  no  ten- 


dency 10  larger  deviation  at  cidier  extreme  of  the  scale. 
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AGREEMENT  AND  REPRODUCIBILITY  OF  A  POINT-OF-CARE  SYSTEM 
FOR  BLOOD  GASES  ANALYSIS  ti-STAT) 

Rodrigo  Morales.  M.D,:  Michael  Kirkpatrick,  M  D.;  Pat  Hoffman  RPFT.  RRT. 
Division  of  Pulmonary.  University  of  South  Alabama.  Mobile.  AL, 

Background:  The  introduction  of  a  Point-of-care  (POC)  system  for  blood  gases 
analysis  !i-STAT.  i-STAT  Corporation  1  to  our  clinical  practice  prompted  the  ques- 
tions of  agreement  w  ith  our  previous  system  I IL  Synthesis.  Instrumentation  Labora- 
tory) and  the  reproducibility  of  the  new  system.  Both  systems  use  direct  poientiom- 
etry  for  the  calculation  of  PC02  and  pH  and  the  p02  is  measured  amperometrically. 

Method:  Two  groups  of  arterial  blood  samples  were  obtained  and  analyzed  for  pH, 
pC02  and  P02.  The  first  group  (n=75)  was  analyzed  by  both  systems.  The  second 
group  (n=5())  was  analyzed  by  the  POC  system  twice.  The  bias,  or  mean  difference 
and  the  limits  of  agreement  for  the  tw  o  groups  were  calculated  by  the  statistical 
method  descnbed  by  Bland  and  Altman  for  comparing  methixls  of  measurement. 
The  95*  Confidence  Intervals  (CI )  of  the  limits  of  agreement  of  the  groups  were 
assessed  to  determinate  the  agreement  between  both  systems  and  the  reproducibil- 
ity of  the  POC  system  in  the  clinical  practice. 

Results: 


£H_ 


pC02(kPa) 


p02!kPa) 


pH 


pCOZlkPal 


p02lkPal 


Group  1:  Agreement  between  l-slat  and  U-  Synthesis 


Bias 


-0.09 


0.29 


LLA 


-0.05 


-0.69 


-1.74 


95r-rCI 


-0.045.-0.055 


-0.59,-0,79 


-1.41,-2.08 


LLA 


0.03 


0.5 


2.33 


95  "^Cl 


0.025.0.035 


0.4.0.6 


2.00.2.67 


Group  2:  Reproducibility  of  l-stat 


Bias 


1)03 


0.09 


LLA 


-0.02 


-0.41 


9Sr;il 


-0.017,-0.023 


-032,-0.49 


-0.86.- 1. 37 


ILA 


0.46 


1.27 


95'^CI 


0.017,0.023 


0.38,0.55 


1.03,1.51 


LLA:  Lower  Limit  of  Agre-emcnt    I'LA:  I'pper  Limit  of  Agreement 

Experience:  The  POC  system  has  been  in  serv  ice  at  our  institution  for  26  months. 

Conclusion:  In  our  clinical  practice  both  systems  can  be  used  inlcrehangeable.  The 
bias  found  between  both  systems  can  be  partially  explained  by  the  reproducibility 
of  the  1-S1 A I   We  recommend  the  interehangeable  use  of  the  i-STAT  and  the  IL 
Svntheis  when  the  clinician  determines  that  the  limits  of  agreement  of  the  bias  wiM 
not  significantly  interfere  with  the  medical  care  of  the  patient  OP-Ol-llS 
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WHAT  IS  THF  POTENTIAL  FOR  SUDDEN  CARDIAC  DEATH  DUE  TO 
LONG  Q-T  SYNDROME  IN  INTERCOLLEGIATE  ATHLETES? 

Johnson  IJ.  Mill  I.onibardi  V.  Kiisos  J.Jean  B.  Joseph  J.  Nora  R.  Santos  C.  Turn  M. 
Research  Question:  What  is  the  prevalence  of  Long  Q-T  Syndrome  in  athletes  who 
play  intereollegiale  sptms'  Is  screening  necessary?  Can  a  simple  six-lead  EKG  be 
used  to  identify  persons  at  risk','  Methods  &  Materials:  Athletic  trainers  and 
coaches  recruited  \()!unieers  from  male  and  female  mter-collcgiate  athletes  who 
play  basketball.  stKcer  and  track  Volunteers  were  screened  and  exclusion  criteria 
included  a  diagnosed  history  of  heart  disease,  a  family  histtiry  of  EKG 
abnormalities,  and  the  use  of  medication  that  could  prolong  the  Q-T  interval, 
Twel\e  athletes  (5  male  and  7  female)  participated  Informed,  signed  consent  was 
obtained  prior  to  any  testing.  A  resting  six  lead  EKCi  ( KoKo  Rhythm.  Pulmonar\ 
Data  Services.  Louisville.  CO),  blood  pressure  by  spygomanomeler  and  pulse  was 
taken  prior  to  a  workout.  The  KoKo  Rhythm  software  read  and  corrected  the  Q-T 
intcr\al  for  heari  rale.  Results:  Twelve  intercollegiate  athletes  met  the  inclusion 
critena  and  signed  informed  consent.  The  average  age  was  19  y/o(  range  18  -21 ) 
with  an  average  height  of  67  4  inches  (the  average  male  was  70  inches  while  the 
average  female  was  h6  inches)  and  weight  of  150  lbs.  (the  average  male  was  .^2  lbs. 
heavier  than  his  female  counterpari).  There  were  no  significant  diferences  in  tym- 
panic btxiy  temperature  (96.3"F),  blood  pressure  ( 1 16/72  male  vs.  1 16/69.4  female) 
or  resting  heart  rate  (71.2  male  vs.  72,7  female)  among  the  participants.  Corrected 
QTinler\als(QTc)  for  heart  rate  averaged  404  msec  with  a  mean  QTcof414  (range 
352  -  468  msec).  QTc  for  male  athletes  averaged  395.2  msec  and  a  mean  QTc  of 
4()S  msec,  with  a  range  of  QTc  of  352  to  4 14  msec  (25,56  SD),  Female 
iniercollegiate  athletes  had  an  average  QTc  of  410,7  msec  and  a  mean  QTc  of  404 
msec  with  a  range  of  3S6  to  468  msec  (27,20  SD).  Of  the  athletes  studied  four  of  the 
twelve  (33.33Cr)had  Q-T  inter\als  above  the  upper  limits  of  normal.  One  male  had  a 
Q-T  intervaj  greater  than  the  upper  limit  of  normal  404  msec  for  the  heart  rate  of  67 
(410  msec).  Meanwhile  three  female  athletes  were  identified  as  having  QTc's  of 
386  msec  399  msec,  and  468  msec  ( Upper  Limit  of  Normal  for  these  females  were: 
372  msec.  423.  and  464  msec  respectively).  There  were  no  significant  differences  in 
age.  blood  pressure  or  heart  rate  among  the  athletes. 

Conclusions:  Although  our  data  suggests  that  a  potentially  significant  number  of 
intercollegiate  athletes  may  have  an  increased,  i,e,  above  the  upper  limit  of  normal. 
Q-T  mtenal  more  research  is  required. 
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BRONCHOSCOPIC  SURFACTANT  LAVAGE  IN  SEVERE  ARDS:  CASE 
REPORT  Da\  id  Willms  MD.  An  Caslro  RRT.  Sharp  Memorial  Hospiul.  San 

)icgo,  C"alil\)mla 

nlroduclion:  Replacemcnl  of  diminished  surCaetani  aelivily  in  the  lungs  has  been 
>ropt)sed  lo  be  of  benefit  in  ARDS-  We  present  a  case  in  which  bronchoscopic 
^uifactant  lung  lavage  caused  dramatic  temporal  improvements  in  gas  exchange. 
Case  Summary:  A  40  yr  old  woman  had  group  A  streptococcal  pneumonia,  bac- 
eremia.  and  profound  septic  shock.  She  was  mtubated  and  w ithin  hours  had  dif- 
use  bilateral  infillrates.  reduced  compliance,  and  h\ po.xemia  consistent  with 
^RDS.  CVVHD  was  begun  for  anunc  renal  failure.  High  dose  va.soprcssors. 
)aralysis.  Fi02  i.O.  and  PC-IRV  were  required.  Despite  this,  the  patient  remained 
severely  hypo.xennc  with  02  saturations  in  the  70s.  Inhaled  NO  was  begun  with 
some  improvement  in  oxygenation.  Prone  positioning  initially  caused  marginal 
mprovement  in  Pa()2  but  soon  became  ineffective.  By  day  4.  the  patient  was  on 
Fi02  varying  from  .80  to  1 .0,  remained  hemodynamically  unstable,  and  had  distal 
extremity  gangrene.  Bronchoscopic  lavage  with  commercially  available 
surfactant  was  considered  as  a  possible  salvage.  After  consent  was  obtained,  a 
quantity  of  beractant  (Sur^anta®).  a  bo\  ine  surfactant,  was  acquired  and  di\'ided 
nlo  1.^  syringes,  each  containing  16  ml  of  surt'actanl  25  mg^ml  (total  dose  125 
mg/kg).  Bedside  bronchoscopy  was  then  performed.  The  scope  was  wedged  into  a 
segment  (in  some  cases  2  segments  per  syringe)  and  surfactant  instilled.  After  10- 
20  sec  the  area  was  suctioned;  each  segment  was  treated  similarly.  The  procedure 
ook  30  min.  No  oxygen  desaturation  occurred.  Immediate  improvement  in  oxy- 
genation was  seen  (Table),  and  by  12  hours  later  the  Fi02  could  be  lowered  lo 
50.  Rapid  hemodynamic  and  gas  exchange  improvement  followed  over  48  h.  The 
latient  eventually  required  extremity  amputations,  but  otherwise  fully  recovered 
and  was  extubated  18  days  following  surfactant. 

Time 

Pre-Rx 

-30  min 

5h 

12h 

24  h 

48  h 

Pa02 

68 

85 

77 

SI 

103 

69 

Fi02 

.95 

.yo 

.70 

.50 

.50 

.40 

PEEP 

15 

16 

16 

16 

15 

15 

I:E  ratio 

2:1 

2:1 

2:1 

2:1 

1.5:1 

1:1.5 

Pa02//Fi02 

72 

94 

110 

162 

206 

173 

Discussion:  Large-scale  studies  of  aerosol  and  bolus  deli\  ery  of  surfactant  have 
thus  lar  failed  lo  show  convincing  benefit  in  ,\RDS.  Two  small  series  of  broncho- 
scopic lavage  with  surtaciant  did  demonstrate  ph\  siologic  improvements.  The  pre- 
sent case  adds  to  this  literature  and  suggests  that  at  least  some  ARDS  patients  may 
lenefit  from  bronchoscopic  instillation  of  effective  formulations  of 
surfactant.  Controlled  clinical  uials  of  this  method  are  urgently  needed.OF-01  -208 

A  PROSPECTIVE,  RANDOMIZED  TRLVL  COMPARING  H\TOXU  TO 
m  PERCARBIA  IN  PRE-OPERATIVE  PATIENTS  WITH  HYPOPLASTIC  LEFT 
HEART  S^'NDROME.  S  Duminp  BS.  RRT.  S  Tabbuit  MD.  PhD.  SC  Nicholson  MD.  L.M 
Montenegro  MD.  C.Ramanioorthy  MB.BS,  T.Schultz,  RRT.RN 

Background:  An  important  component  in  the  pre-operative  management  of  patients  with 
hvpoplastic  left  hean  syndrome  iHLHS)  is  maintaining  a  balance  betueen  pulmonary  vascular 
resisLince  i  PVR  i  and  s\  siemic  \  a.sciilar  resistance.  In  some  caves  it  is  necessarv  lo  increase 
P\'R  in  order  to  impaive  s>'.temic  blixxi  How.  This  may  be  accomplished  via  induced  hypoxic 
gas  mi.\nire  with  nitrogen  lo  decrease  the  Fi02to  !5')c-20^c.  or  induced  hypercarbia  with 
inspired  carix)n  dioxide  of  7  ton"-5f)  torr.  We  compared  oxygen  deliver,  to  pre-op  patients  with 
HLHS  under  the  condiuons  of  \T^c  FiO;  and  20  ton  carbon  dioxide.' 

Methods:  This  is  a  pmspective.  randomized  trial  companng  hypoxia  (17%  FiO^)  to  hypercarbia 
(20  torr  CO:)  "i  pre-operative  pauenLs  with  the  diagnosis  of  HLHS  The  inclusion  cntena  for 
this  study  were  pre-operative  HLHS.  endotracheal  intubation,  no  pulmonary  pathology  by  CXR. 
central  venous  catheter  with  lip  in  SVC  and  IRB  appro\ed  consent  Irom  parents. 
In  this  crosso\er  design,  the  patients  uere  inechanicalK  \eniilak'd  tm  room  airlonormttapnia 
at  baseline  and  were  randimu/ed  iorecei\e  either  17'"r  FiOi  or  20  lt>rr  CO;  first  All  pauents 
received  both  conditions.  Each  condition  (hypoxia/hypeaarbia)  was  maintained  for  10  minutes 
wiih  a  20  minute  period  in  between  to  allow  for  return  to  baseline,  Data  collected  at  each  condi- 
tion included  artenal  and  SVC  blood  gas  with  co-ox,  heart  rate,  mean  anenal  pressure.  SpO;  and 
exhaled  niinuie  \entilanon.  The  CO;  was  delivered  at  the  outpon  of  ihc  \eniildtor  and  meo-sured 
pre-humidifier  via  Nellcor  Ullracap,  The  nitrogen  was  delivered  via  the  oxygen  high  pressure 
hose  on  the  ventilator  and  FiO;  was  analyzed  pre-humidifier  via  Ccramalec  oxygen  analyzer. 
The  patients  were  ventilated  via  the  Seno  300  ventilator  in  the  PRVC  mode. 
Results  : 


Baseline 

Hypoxia 

p  Value 

Ba.seline 

Hypercarbia 

p  Value 

PH 

7.44  *  .02 

7,46±.0: 

.012 

7  42  ±  .02 

7  32  ±01 

.002 

PO2 

50  3  ±  19 

42  2  ±  18 

<.0001 

49  6  ±1.6 

.SO  8  ±1.9 

NS 

PCO: 

37  5  ±18 

.35.7  ±  2 

.NS 

.394±16 

53.7  ±1,6 

.002 

SpO: 

93  :  ±  1  5 

89.8  ±2.8 

004 

92  ±  1  3 

90.2  ±1.8 

M 

Hean  rale 

160  ±6 

153  ±4 

NS 

150  ±  5 

149  ±4 

NS 

MAP 

45.3  ±  2.5 

44.2  ±2.4 

NS 

428±3  7 

50.7  ±  2.8 

NS 

QpiOs 

3.4   ±.5 

2.6  ±.5 

,056 

3.1    ±5 

2.2  ±6 

.026 

AV()2 

28.3  ±3.2 

28.8  ±3.8 

NS 

28.5  ±3.6 

19.9  ±3.8 

.005 

Conclusion 

For  prcKiperative  patients  with  HLHS  who  are  anesthetized,  paralyzed,  and  fully  supptmed  on 

mechanical  ventilation,  hypoxia  decreased  oxygen  delivery  while  hypea'arbia  incrca.sed  oxygen 

delivery. 

1 .  Tabbutt  S.  et  al  Impact  o(  Inspired  Gas  Mixtures  on  Pre-Opcrati\c  Infants  with  H\p<tplastic 

Ixft  Heart  SvTidromc  I)unnp  Controlled  Ventilation.  Circulation  2000;  I02lsuppl  III  11-169 

OF-01-225 


ADEQUACY  OF  NON-BRONCHOSCOPIC,  PROTECTED. 
BRONCHOALVEOLAR  LAVAGE  (NB-PAL)  SPECIMENS  OBTAINED  BY 
RESPIRATORY  CARE  PRACTITIONERS  (RCP)  FOR  DIAGNOSING 
VENTILATOR  ASSOCIATED  PNEUMONIA  (VAP). 
Robert  S.  Campbell  RRT  FAARC.  Gary  Banks  RRT,  Richard  D.  Branson  RRT 
FAARC,  Joseph  S  SolomKin  MD    University  of  Cincinnati.  Cincinnati.  OH  45267 

BACKGROUND:  Diagnosis  of  VAP  is  difficult  and  may  be  aided  by  obtaining  NB- 
PAL  specimens  Over  20%  of  non-protected,  blindly  obtained  BAL  specimens  are 
inadequate, (Spencer  el  al.  AJRCCM  98;A313)  Potential  advantages  of  NB-PAL  are: 
collection  of  specimens  by  bedside  staff,  specimen  collection  poor  lo  initiating 
antibiotic  therapy,  reduction  in  #  of  inadequate  or  contaminated  specimens,  and  more 
appropriate  selection  of  initial  empiric  antibiotic  therapy.  We  report  our  experience 
using  NB-PAL  specimens  obtained  by  RCPs  for  the  diagnosis  of  VAP  METHODS: 
Following  an  initial  one  hour  in-service,  RCP's  began  collecting  NB-PAL  specimens 
in  ICU  pts  with  clinical  signs  of  VAP  (WBC  >  10k.  T  >  38  5  C.  infiltrate  on  CXR.  and 
purulent  sputum)  Specimens  were  obtained  using  an  8  French,  plugged,  telescoping 
catheter  (CombiCath™,  PlastiMed)  utilizing  a  lavage  volume  of  20  ml  Specimens 
were  considered  adequate  if  >  1  ml  was  retrieved  and  no  epithelial  cells  were 
observed  on  initial  direct  observation.  We  recorded  aspirated  lavage  volume,  gram 
stain  results,  #  of  inadequate  specimens,  final  culture  results,  appropriateness  of 
initial  empiric  antibiotic  therapy,  and  any  complications  (SpOi  <  92%,  10%  A  in  HR  or 
BP  sustained  >  5  min,  bleeding,  pneumothorax,  etc  )  observed  during  the  NB-PAL 
procedure.  RESULTS:  One  hundred  and  five  pts  were  studied  dunng  a  six-month 
period  ending  30-Apr-01   Lavage  volume  aspirated  during  the  NB-PAL  procedure 
was  2.1  ±  0.6  ml.  Four  (3.8%)  of  the  NB-PAL  specimens  were  inadequate  due  to 
presence  of  epithelial  cells  and  all  specimens  were  >  1  ml  Of  the  remaining  101 
specimens,  34  were  positive  for  VAP  (organisms>  10'  cfu/ml  on  final  culture)  and  35 
negative  for  VAP  (no  growth  on  final  culture)  The  remaining  32  (31 .7%)  specimens 
were  indeterminate  (10'-10'  cfu/ml  on  final  culture)  Gram  stain  results  were 
con-elated  with  the  final  culture  result  in  90  cases,  partially  con-elated  in  3  cases,  and 
not  correlated  in  8  cases.  Initial  empinc  antibiotic  therapy  guided  by  the  Gram  stain 
was  appropnale  in  97  cases.  No  episodes  of  hypoxemia  were  reported,  as  pts  were 
ventilated  with  FiO;  of  1  0  prior  to  and  during  the  procedure  Minor  bleeding  was 
reported  in  9  patients  and  significant  hemodynamic  changes  were  reported  in  4 
cases  and  all  were  resolved  without  clinical  sequelae,  Durallon  of  the  procedure  was 
<  10  minutes  in  all  cases,  CONCLUSION:  NB-PAL  specimen  collection  by  RCPs  can 
be  performed  safely  and  quickly  The  NB-PAL  procedure  is  well  tolerated,  and  yields 
an  acceptable  specimen  for  microbiological  analysis  in  over  95%  of  cases.  Use  of  a 
polyethylene  glycol  plug  at  the  lip  of  the  catheter  may  reduce  the  number  of 
inadequate  or  contaminated  specimens.  Grams  stain  results  from  NB-PAL 
specimens  strongly  con-elate  with  final  culture  result  and  may  be  used  to  guide  initial 
empiric  antibiotic  therapy  NB-PAL  specimens  are  useful  diagnostic  tools  that  aid  In 
the  diagnosis  of  VAP  in  over  two-thirds  of  our  Surgical  ICU  pts  with  suspected  VAP 
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VNAl  VSIS  OV  I  HK  TIMf  S  OF  VISIT  TO  THE  ED  OF  CHF  PATIENTS 
WITH  SOB  AS  THE  CHIEF  COMPLAINT.  Andrea  A.  Adcdusan.  BS.  CR  I 
Lisa  M  Hicks.  BS,  CRT;  David  C.  Shellcdy.  Phi).  RRi.  ITic  Un.vcrsit>  of  I  cxai 
Health  Science  Cenief  ai  San  Antonio 

Ahsrn»ci 

Background:  In  patients  with  chronic 

congestive  heart  failure  (CHF). 

shonncss  of  breath  (SOB)  is  a 

common  symptom  We  sought  to 

dcleminc  what  limes  of  the  day  CHI 

patients  visited  the  emergency 

department  (ED)  the  most  within  a 

time  Iranie  of  24  months. 

Method:  Following  an  Institutional 

Review  Board  approved  protocol,  we 

perforrned  a  retrospective  analysis  of 

records  of  222  CHF  patients  who 

presented  to  the  ED  of  a  4V2  bed 

Univcisity  affiliated  hospital,  for  a 

period  of  24  consecutive  months. 

Specific  records  were  evaluated  to 

dcictTnine  the  time  of  presentation  to 

the  ED  with  SOB  as  a  chief 

complaint.  All  CHF  patients  that 

visited  the  ED  for  SOB  were 

analyzed  with  no  age/gender  limit  to 

ihe  data  analyzed,  men  and  women 

with  age  ranges  from  29-90  years  old 

were  in  the  data  analysis. 

Results:  Table  1  displays  the  number 

of  CHF  patients  versus  the  lime  of 

day  of  admissions  to  the  ED  for  each 

24  hour  period  during  the  24  month 

sample  of  records. 

Conclusions;  The  data  suggests  that  there  is  an  increase  in  ED  visits  by  CHh 

patients  whh  SOB  between  the  1 100  and  1800  hours.  There  is  a  relatively  low  ED 

visits  at  the  hours  of  sleep  between  2 100  and  0500  hours.  Our  data  suggest,  that 

nocturnal  dyspnea  may  not  be  the  primary  reason  why  CHF  palicnls  visit  the  ED 

We  conclude  from  our  sample  that  there  were  more  CHF  patient  visits  to  the  ED 

due  to  SOB  between  of  1 1 00  and  1 800  hours 
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Pediatric  Ventilation: 

KIDS  ARE   DIFFERENT 


•  NEW  CLASSROOM  VIDEO 


Chiltjren  are  so  (different  The  significant 

differences  in  the  anatomy  anid  physiology  of 

the  respiratory  systems  between  adults  and 

children  may  pose  problems  for  practitioners. 

This  video  has  been  edited  for  classroom  use 

to  better  explain  the  importance  of  actions 

normally  taken  with  adult  patients  that  must  be 

reassessed  when  dealing  with  pediatric  patients. 

Featuring  Mark  Hewlett,  MS,  FAAP,  FCCP,  and 

Richard  D.  Branson,  BA,  RRT  46-min.  videotape. 

Item  ED05  $49  95  plus  $7.25  shipping  and  handling 
($99,00  nonmembers  plus  $9,25  shipping  and  handling) 


Call  972-406-4663  to  place  your  order  or  mall  to: 

AARC,  ORDER  DEPT. 

11030  ABLES  LANE 

DALLAS,  TX  75229-4593 
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VENTILATOR-ASSOCIATED  PNTIMOMA  ( VAP)  EDUCATION  INTERN  EN- 
TION 

Dametla  Clinkscalc  RRT;  Jeanne  Zack  RN;  Mann  Kollel  MD;  Peggy  Reed- Walls  RR  f; 
Lloyd  Thompson  RRT;  Mar>  Finayev  RRT;  Donna  Clayton  RRT;  Pulmonao  and  CnUcal 
Caii  Di\ision.  Rcspiralory  Can:  Services  and  Infection  Contn)l.  Washington  University 
School  of  Medicine  and  Banies- Jewish  Hospital  (BJH).  St.  Louis.  Missouri. 

Background:  Ventilator-Associated  Pneumonia  (VAP)  Education  Intervention  was 
undertaken  al  BJH  to  address  VAP  in  our  ICUs.  The  literature  shows  that  VAP  is  the  lead- 
ing cause  of  death  of  hospital-acquired  infections  with  morlalily  rates  of  20-.'iO'7r.  The  Cen- 
ters for  Disease  Control  and  Prevention  estimates  ih.il  .in  cpisixlc  of  V.AP  adds  5.1  days  to  a 
patient's  hospital  stay ,  We  hypothesized  that  comprehensnc  irjining  of  RT  could  reduce 
the  rate  of  VAP.  improve  patient  outcomes  and  re-ducc  cost  al  our  hospital. 
Method:  A  multi  disciplinary  education  module.  -WH  AP  \'.\P!"  was  developed  by  the 
Infection  Control  depamnent  at  BJH.  The  acronyms  "WHAP  VAP!"  stands  for  W-wean 
the  patient.  H-hand  washing,  A-aspiralion  prevention  precautions,  P-prevent 
contamination.    The  education  module  consisted  of  staff  insen  ices,  a  self-study  hxiklel 
and  pre/post  tests  for  documenting  competency   The  educational  content  ».is  supported  hy 
a  series  of  fact  sheets  and  a  poster  highlighting  key  points  of  the  "VVTIAP  VAP!" 
campaign.  All  RT  WIXYi )  s(aff  and  ICU  nursing  staff  were-  offea'd  Ijie  education  mixluic 
Although  nursing  compliance  varied  unit  by  unit.  1 00'7r  of  the  RT  staff  completed  the 
module  and  testing. 

Results:  The  -VNH/VP  V.\P!"  intervention  successfully  decreased  the  VAP  rate  by  497? 
in  tile  let  "s.  The  total  number  of  VAP  ca.ses  and  excess  length  of  hospitalization 
decrea,sed  by  47^,  The  cost  of  VAP  pnor  to  the  interv  ention  was  S 1 .26.S..1.^0  and  after  the 
intervention  was  S683.060.  This  4<)<7f  decrea.se  in  exce.ss  cost  resulted  in  saving  the  hospi- 
tal S.'i82.270, 


Before  the 

Intervention 

(1W)(>4. 

20()flQl&Q2i 

After  Ihe 

Intervention 

(2(lfXIO-3.(>».& 

2001  Ql 

Percent  of  Decrea.se 

Total  #  VAP 

\54 

S2 

47?t 

VAP/KUKI  ventilator  days 

25,0 

12.79 

49% 

E.xccss  day  s  ol  hospital 
length  of  stay 

924 

492 

47% 

Excess  cost 

SI.265.330.00 

$683,060.00 

46% 

Experience:  Our  experience  demoastrated  (sec  table)  that  with  100%  training  and  compe- 

lencv  V  enficalion  of  RT  staff  wc  could  decrea,se  the  number  of  patients  with  VAP  and  the 
nsk  to  this  high  nsk  ICl  ■  patient  population. 

Conclusions:    "WHAP  V.-VP!"  »  as  added  to  the  onentation  for  all  new  RT  staff  ;ind  a 
mandatory  biannual  update  with  testing  for  100%  ofallRT  OF-01-260 


COGNrnVE  APPRAISAU  COPING  RESPONSES  ANDQOL  IN  ASTHMATICS 
Kaom  Konishi.  RN.  PhD.  Tokyo  Metropolitan  Institute  for  Neuroscience,  Tokyo.  JAPAN 

(1)  Background:  A  causal  model  based  en  Lazanis'  (19S4)  cognitrvely  oriented  theory  of 
psychological  stress  and  coping  was  tested  in  an  asthmatic  population  to  detcmiine  the  etfccts  of 
cognitive  appraisal  of  stress,  coping  responses  and  QOL,  Cognitive  Appraisal  of  Stress  (Restrictiora, 
Changes  in  Situations.  Beliefe  of  Self-Management,  Stability,  and  Estimation  by  Others)  was 
hypothesized  to  affea  Coping  Responses.  Coping  Responses  (Confrontivt  Coping.  Emotive  Cijping. 
and  Palliative  Coping)  were  hypothesized  to  directly  afftct  CX>L 

(2)  Method;  Data  fiom  102  asthmatic  outpatients  fhxn  one  lEspiralocyficUity  were  analymi  using 
path  analysis  .\n  infomicd  consent  letter  thai  contained  inftJmialion  concerning  the  voluntary  nature 
of  the  study  and  the  confidential  ily  of  the  responses  and  the  questionnaire  were  given  to  poenmal 
subjects  al  their  regular  consultations.  Cognitive  Appraisal  of  Stress  was  measured  by  the  Cognitive 
Appiaisal  of  Sires,  for  Respiratory  Care  (CASR)  (Konishi,  20(X)),  Coping  Responses  were  measured 
by  the  Jalowiec  Coping  Scale  (JCS)  (Jalowiec,  1988).  QOL  was  measutd  by  the  Canoil  Lift 

Satisfaction  (CLS)  (Cantril,  1965). 

(3)  Results:  The  path  diagtmioflhe  model  (Figure  1)  with  its  lespecSvepafti  coefficients  illiBtraies 

several  significant  paths. 


(4)  Conclmions;  Findings  indicated  that  perceived  Changes  in  Situations  and  BeUcfe  of 
Self-Mnnagemait  were  significantly  and  ncgaively  related  to  Conftondve  Coping  and  Palliative 
Coping,  aid  perceived  Stability  was  significantly  and  positively  related  to  Einotive  Coping. 
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motion  and  Iom/  perfusion  study 


Oximeter 

SpOj 
Sensitivity 

SpO, 
Specificity 

Drop 
Out 

IMviMi 

9%                          97%                        0.0% 

Agilent  Viridia  24  C                           7 

8°'i. 

90% 

1 .6% 

Agilent  CMS  Rev  B                          70%                        £ 

3%                        3.7% 

Nellcor  N-395                                   70%                        7 

3%                        4.0% 

Novametrix  MARS  < 

Barker  SJ.  Presented  at  the  Society  (or  Te<.linolog>-  in  Anesthesia  Annual  Meeting.  Januaiy  2001. 


pulse  oximeter 

breakt;hrough  solutions 
through  radical  thinking 

radical  as  a  standalone  pulse  oximeter 


radical  as  a  handheld  pulse  oximeter 


radical  w/ith 
SatShare"  as 
an  upgrade  to 
your  existing 
validated  monitor' 


IMo\A/  you  can  standardize  on  the 
technology  that  set  the  standard. 


Oim 


i-S77-«4-masinno  or  \a/\a/w. masimo.com 


Instruments;  and  sensors  containing  Masimo  SKT  technology*  are  identified  with  the 
Ma.simo  SET  logo.  Look  for  the  Masimo  SET  designation  on  both  the  IJlj|,(!|.Afr[ 
sensors  and  monitors  to  ensure  accurate  pulse  oximetry  when  needed  most.  WI'WjIMUXI. 


'Contact  Masimo  for  a  list  of  the  latest  SatShare  validated  multiparameter 
monitors  which  include  Datascope,  Datex-Ohmeda,  GE  Medical  Systems. 
Hewlett-Packard/Agilent/Philips.  Siemens  Medical  Systems  and  Spacelabs  Medical 

O2001  Masimo  Corponitinii  Masimo.  SET  and  ^  are  Meniily  r^gijiterwl  trademarks  of  Masimo  CorporaUon. 
Radical  and  SatiJhan:  are  Lnidemarks  of  Masimo  Corporation  Agilent  Viridia.  Agilent  CMS.  Nellcor  N.395  and 
Novametrix  MAR.'^  are  trademarks  of  their  respective  entitiea. 
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APNEA  MONrrOR  MANAGEMENT  AI.CKJRITl IM  ANI5  DEiOlCATED  STAFF 
REDUCE  LENGTH  OF  MONITORING  AND  Di;CRrj\SH  COSIOI-  (ARl-; 
Inmrs  Siegmaicr RRT.  RPFT.  CCM.  Ji>-cph  l.cwur,ki  BS,  RRI.  Madclyn 
Doughcny  I.PN 
Hytcch  Homccua-.  C'lcvclunii,  Ohio 
Background:  Infanl  i.anli'orL".piniUirv  (ipTieai  mimiKinni!  ha-s  been  used  in  Ihc 
home  mana(;onn-nl  ..I  hi(:h  risk  inlanlv  i  inlanis  lhiiu(;hl  lo  he  at  risk  for  sudden  death 
or  rapid  i.ardioK-.|iiralor\  compromise  I  li^t  nc.iil\  '  dc>.jdes,  IX-spite  its  loni:  tenure, 
there  is  no  standardized  eare  model  lor  Ihe  planned  distonlinuation  of  monitor.    The 
last  nationally  published  eonsensus  statement  speeific  to  this  topic  was  printed  in 
1986.  Technological  advances  in  infant  monitoring  devices  have  lead  to  newer,  very 
sophisticated  monitors  with  full-disclosure  memory  systems,  compliance  tracking, 
and  downloadable  event  wavelorms.  Historically,  high-risk  infants  were  monitored 
for  extended  periods  I  >ft  mos.  to  I  year)  and  caregiver  history  of  symptom  resolution 
the  pnmar\  deciding  factor  for  monitor  discontinuation.  High-risk  infants  arc  now 
comnionh'  div  idcd  into  two  categories:  ;i(i/ile(  /i/i<i/»,i;>  depenJenl-symptnmalic 
mfiin:  ( idu>pathic  apnea  of  pa-maturity,  apnea  of  infancy,  etc  I  and  lechmilony  depen- 
dent m/un(  (requires  o.\ygen,  tracheoslotny,  ventilation,  etc  l  It  is  the  accented  stan- 
dard of  practice  to  monitor  technolitgs  depend,  til  inhinis  until  their  technology  needs 
are  eliminated  (i.e.,  weaned  from  oxygenl.  No  such  sundard  exists  lor  non-technol- 
ogy dependent  infants    Therefore,  we  developed  a  management  algonthm  based  on 
current  published  information,  the  technological  features  of  the  Healthdync  970 
series  infant  monitor,  and  the  state  of  Ohio  Medicaid  coverage  rules. 
Method:  In  mid- 1997  wc  developed  an  apnea  monitor  management  algorithm  for 
non-technologv  dependent  infants.  It  is  structured  around  scheduled  monthly  home 
visits  and  the  u'se  of  regular  downloads  to  quantify  the  resolution  of  symptoms  (pro- 
longed apneas,  bradycardias,  etc.).  From  1997-1999  we  saw  average  monitoring 
pcriixis  decrease  from  -7  months  to  5  (4  641  months.  Despite  the  presence  of  Ihe 
algorithm,  clinician  workloads  often  prevented  slnct  adherence  to  the  protoiiil  In 
2000  we  assigned  one  full-time  clinician  to  manage  the  infant  monitor  program. 
This  included  patient  follow-up  and  physician  communication.  We  used  I99S  as 
our  control  period  and  2(X)0  as  our  study  period.  All  nan-uchnology  dependent 
infants  on  monitors  were  included  in  the  study  group.  All  study  patients  were  seen 
monthly  and  downloads  were  performed  as  per  the  protocol. 

Results:  The  mean  length  of  monitoring  decreased  from  4.64  months  in  the  control 
group  (n  =  ."^21  to  2.S.^  months  in  the  study  (n  =  X6).  yielding  a  .19*  reduction  in 
mean  momtonng  time,  liightv-lour  percent  (K4<t  )  of  the  patients  in  the  study  group 
had  their  monitors  discontinued  in  <120  days,  compared  to  489(  in  the  control 
Although  downloads  increased  by  W'i  in  the  study  group,  this  was  predicted  con- 
sidering that  the  download  is  the  primary  data  used  to  confirm  the  absence  of  symp- 
toms The  average  2-month  reduction  in  monitor  use  reduced  the  cost  of  care  in  the 
study  group  by  S500  per  patient  or  approximately  S43.000  annually  (based  on  the 
Ohio  Medicaid  allowable  of  S250/mo.),  ... 

Conclusion:  The  use  of  an  apnea  monitor  management  algorithm,  along  with  dedi- 
cated clinical  staff,  demonstrates  a  significant  reduction  in  home  apnea  monitor 
lengths  of  utilization  in  mm-technnloay  dependent  infant  monitor  patients.  Addi 
tional  study  is  needed  to  develop  universally  accepted  home  infant  monitoring  dis 
continuation  practices.  OF-01-008 


PATIENTS'  UNDERSTANDING  OF  INCENTIVE 
SPIROMETRY 

Marisa  Ross.  Sarah  Polci.  Kcspir;itcirv  Therapy  Program  Indiana 
University,  Jo  Ann  Bri)i)ks-Urunn.  DNS,  RN,  Division  ot 
Pulmonary,  Alleruy,  Crilical  &  Occupational  MeiJicine.  Indiana 
University  School  i)f  Medicine.  Linda  Van  Scoder,  l:dD.  RRT, 
Respiratory  Therapy  Program.  Schools  of  Allied  tieallh 
Sciences  and  Medicine.  Indiana  University. 
BACK(;R01!NI)  incentive  Spirometry  (IS)  is  a  procedure  that 
is  used  to  prevent  lung  collapse  alter  a  patient  undergoes 
surgery.  Minimi/ing  paltent  complications  through  proper 
instruction  nn  IS  )s  the  goal.  PURPOSE  This  study  was 
conducted  lo  find  out  how  well  educated  patients  are  on  IS. 
METHODS   This  descriptive  study  included  a  convenience 
sample  ot  21  post-operative  thoracic  surgery  patients  at  a  large 
university  hospital  once  they  reached  the  general  care  floors. 
Patients  were  observed  as  they  performed  the  procedure,  follow- 
ing which  we  asked  a  series  of  questions  relating  to  IS 
knowledge.  Then  the  patients  were  asked  open-ended  questions 
about  their  education  on  IS.  Patients  also  used  a  .S-point  Likert 
scale  to  rate  their  overall  perception  of  how  well  they  were  edu- 
cated. The  independent  groups  t-test  (p  <  .O.'il  was  used  to  com- 
pare group  means.  RESULTS  We  tound  that  bl'A  of  the 
patients  did  not  know  the  purpose  of  IS.  I-orty-eight  percent  of 
patients  did  not  pcrtorm  a  slow  breath  while  doing  IS,  and  (^2'^/c 
did  not  perform  a  breath  hold.  Males  scored  significantly  higher 
on  IS  knowledge  with  a  mean  score  of  6.6,  while  females  had  a 
mean  score  of  4.5  out  of  1 1 .  There  was  not  a  significant 
difference  in  scores  based  on  age.  When  we  asked  their  opinion 
on  how  well  they  were  taught  IS  we  found  that  2SVr  of  the 
participants  strongly  agreed  that  they  were  well  educated,  62^7^ 
agreed,  5''/r  were  undecided.  5<7r  disagreed,  and  none  strongly 
disagreed.  CONCLUSIONS  In  spite  of  the  majoritv  of  patients 
agreeing  that  they  had  been  educated  well  on  IS.  we  found  that 
they  did  not  use  IS  correctly  and  had  insufficient  knowledge 
about  the  procedure.  More  research  should  be  conducted  to  find 
out  in  which  areas  proper  patient  instruction  is  lacking. 
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COMPXRISON  OF  CI.INICIAN  ASSESSMENT  OF  HEMODYNAMIC 
STATl  S  W  ITH  \(  TIM.  DATA  OBTAINED  THROUGH  A  MINIMALLY 
INVASIVE  I.I  IHHM  DILUTION  METHOD  -  .Siddall.  V.J..  MS.  RRT. 
CCRC.  Gould.  R.W..  MD.  Pcruzzi.  W.T.,  MD.  Cntical  Care  Medicine.  Dept  of 
Anesthesiology.  Norihwestem  Memorial  Hospital  and  Northwestern  University 
Medical  School.  Chicago.  IL 

Background:  Advances  in  technology  permit  a  variety  of  invasive,  minimally 
invasive,  and  non-invasive  monitoring  options  for  clinicians  to  utilize  in  the  care  of 
ill  patients.  This  poses  a  complex  issue  ordctcrmiiiin;j  what  monitoring  device 
should  be  used  to  provide  accurate,  timely  intormalion  in  the  least  invasive 
manner.  A  minimally  invasive  method  of  obtaining  cardiac  output  and  systemic 
vascular  resistance  through  the  use  of  lithium  chloride  has  been  developed 
(LiDCO.  LTD.  London.  UK.).  This  system  has  been  shown  lo  be  at  least  as  accu- 
rate as  thermcxlilution  and  avoids  some  of  the  potential  risks  with  placement  of  a 
pulmonary  artco  catheter  ( 1 .2).  In  this  study,  we  examined  whether  utilization  of 
Ihe  Lithium  Dilution  Cardiac  Output  (LiDCOi  system  provided  clinical 
information  that  changed  Ihe  opinion  of  the  clinicians  regarding  the  hemodynamic 
status  of  patients  and  if  this  information  altered  treatment  plans.  Methods:  Infor- 
mation was  gathered  as  pari  of  a  clinical  assessment  of  device  utility  and  data  were 
analyzed  after  IBR  approval.  Clinicians  were  asked  to  fill  out  a  questionnaire  al  Ihe 
bedside  regarding  their  clinical  assessment  of  the  hemodynamic  status  of  the 
patient.  A  LiDCO  determination  was  then  performed  on  the  patient  and  the  results 
were  compared  with  the  answers  on  the  questionnaire.  The  clinicians  were  then 
asked  if  they  were  going  lo  change  the  hcmrxiynamic  management  of  the  patient 
based  on  the  results  of  the  LiDCO. 

Results:  Fifty-one  assessments  were  made.  Data  were  analyzed  via  chi-squared 
lest  with  Yates  correction.  The  data  indicated  that  pr.iclilioncrs  were  unable  lo 
identify  the  underlying  hemixiynamic  status  based  on  clinical  assessment  alone. 
Practitioners  were  unable  to  distinguish  between  CI  and  SVRl  as  the  contributor  to 
hemodynamic  instability.  When  presented  with  LiDCO  information,  therapy 
aimed  at  hemodynamic  support  was  changed  in  a  significant  number  (24.7'^^)  of 
patients.  Conclusion:  This  study  demonstrates  the  difficulty  of  determining  hemo- 
dynamic status  of  patients  on  the  basis  of  clinical  assessment  alone.  Additionally. 
the  information  provided  by  more  advanced  hemtxlynamic  assessments  altered 
therapy  in  a  significant  number  of  patients.  The  results  suggest  that  LiDCO  can 
offer  rapid  minimally  invasive,  and  accurate,  hemodynamic  information  that  is  not 
clinically  evident  and  that  can  enhance  development  of  focused  treatment. 

References: 

Connors  A  F  .  el  al.  The  effectiveness  of  right  heart  catheterization  in  cnlically  ill 
pauents.  JAMA.  1996;  276:889-97. 

Linton.  R..  et  al    Lithium  dilution  cardiac  output  measurement:  A  comparison 
with  Ihermodilution.  Critical  Care  Medicine,  I997;25(l  10):  1796-1800. 
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ELEVATED  NOISE  GENERATION  BY  CPAP  DEVICES. 

Jesus  Ong  MD. 
Li  Chen  Ph.D.,  Alexander  Adams  MPH.  RRT.  Regions  Hospital, 

St.  Paul.  MN. 
Background:  Sound  of  sufficient  intensity  and  duration  can  affect 
the  mood  and  concentration  of  hospitalized  patients  and  health 
care  workers.  Studies  have  suggested  that  hospital  noise  and  noise 
producing  devices  are  a  potential  health  hazard.  Stand  alone  CPAP 
devices  have  this  potential.  The  aim  of  this  study  is  to  in\  estigate 
factors  that  set  the  noise  level  generated  by  .">  CPAP  de\  ices. 
Method:  In  a  clinical  laboratory  setting,  the  factors  tested  were: 
distance  from  the  device  (0.5  meter,  1.5  m).  tubing  type  in  use 
(corrugated,  smooth).  PEEP  valve  in  use  (5.10.15  cm  H20),  flow 
setting  (ma.\imum  flow,  flow  =  80  L  min  ' )  and  filter  use  (serving 
as  a  muffler  on  2  devices  only).  Measurements  of  the  noise  levels 
of  the  devices  were  taken  bv  an  A- weighted  sound  meter  (mtxlel 
407703,  Extech,  Taiwan,  CHN).  Results  were  analyzed  bv 
ANOVA  (super  ANOVA,  SPSS.  Chicago,  III  I.  Results  :  The 
mean  decibel  (dB)  level  for  all  devices  under  all  conditions  tested 
wa-s  59.2  dB.  Bv  comparison,  the  decibel  level  in  the  center  of  our 
ICU  dunng  the  dav  was  45.0  dB.  The  use  of  a  PEEP  valve  reduced 
the  noise  level  bv  3.4  dB  (no  valve  vs.  PEEP  15  cm  H20).  Movin" 
froiT)  0.5  m  to  1 .5  m  from  the  de\  ice  reduced  the  noise  lev  el  by  3.6 
dB.  Tlie  filter  (No.  1605.  Hudson  RCI.  Temecula.  CA)  insened  in 
the  intake  port  of  the  de\  ice  reduced  noise  by  3.5  dB.  The  flow  of 
80  L  min  '  compared  to  maximum  fiinv  reduced  the  noise  level  by 
5.0  dB.  The  use  of  smooth  tubing  reduced  the  noise  level  by  1 .0 
dB.  One  device  (Whisper  Flow  2-60.  Caradvne.  Indianaiiolis.  IN) 
produced  less  noise  than  the  other  devices  Conclusion:  The  EPA 
noise  limit  recommendations  for  a  hospital  unit  are  45  dB  during 
the  day  and  35  dB  at  night.  This  study  clearK  indicates  that  CPAP 
device's  szenerate  noise  higher  than  EPA  recommendations.  Noise 
generated  bv  CP.-XP devices  is  set  by  certain  factors:  fiow  setting, 
device  in  use,  distance  from  the  device,  use  of  filter,  peep  valve 
and  tuhtng  l\  ix-  ( order  of  decreasins;  magnitude ).  Health  care  per- 
sonnel should  set  up  and  maintain  (TPAP  devices  witli  adequate 
flow ,  the  prescnbed  I-IO2/CPAP  levels  and  the  lowest  possible 
sound  exposure.  OF-OI-O6O 
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THK  "SPIROf  ARIV  SPIROMETER  COMPARES  FAVORABLY 
WITH  r\\()  CI  RRENTI.Y  I'SED  SPIROMETRY  SYSTEMS 

Sunf;-Chiil  I  im  Ml).  Dale  Marks  RRT.  Ale.\aniJi.T  Adams  MPH.RRT. 
Regions  Hospiial.  Si-  I'aul.  MN. 

Backi>rmind:  The  irnpurtance  of  accurate  spirometry  testing  has  been 
repeatedly  addressed  in  American  Thoracic  Society  (ATS)  guideline 
statements.  A  ne«  calcgorv  ol  abhreviated  spirometry  testing,  office 
spirometry,  has  been  recommended  to  facilitate  testing  of  all  cigarette 
smokers  over  45  y/o  and  younger  individuals  u  ilh  respiratory 
symptoms.  To  meet  this  public  health  need,  manufacturers  have 
developed  an  array  of  portable  spirometers.  The  SpiroCard  (QRS  diag- 
nostic, Plymouth.  MN),  a  type  ^  PCMCIA  card,  serves  as  a  spirometer 
that  adapts  to  laptop  computers.  Method:  We  compared  indices  of  pul- 
monan,  function  (FVC.  Fi;VI,  FFFI.^-T.'i'-'f .  and  PEFR)  mea.sured  by 
the  SpiroCard.  a  complete  pulmonary  function  test  system 
(Sensormedics,  Yorba  l.inda,  California)  and  a  currently  used  portable 
unit  (Koko,  Wrightsville,  F'A).  Seven  normal  volunteers  performed 
spirometry  testing  on  each  instrument.  Testing  was  performed  to  meet 
ATS  guidelines  requiring  at  least  three  "acceptable"  efforts.  The  data 
was  analyzed  by  ANOVA  (super  ANOVA.  SPSS,  Chicago,  IL). 
Results:  Indices  of  pulmonary  function  measured  by  the  SpiroCard 
were  not  significantly  different  from  the  Sensormedics  or  Koko  spirom- 
eters (Table  I ).  There  were  no  observable,  systematic  differences 
between  the  appearances  of  expiratory  flow  waveforms  generated  by  the 
three  spirometers. 

Table  1.  Values  of  pulmonary  function  indices  between 
the  devices  (niean±s.d.) 


FVC(L)         FEVI  (L)    FEF25.75-x.(L/s)    PEFR  (L/s) 


SpiroCard  4.43  ±  I. .17  .3.71  ±0.89 
Sensormedics  4.5 1  ±  1 .43  3.75  ±  0.97 
Koko  4.75  ±  1 .34     3.85  ±  083 


4..34±0.72  9.77  ±1.95 
4.08  ±0.5 1  8.71+2.30 
4.01  ±0.57        9.89  ±1.84 


Conclusions:  In  normal  volunteers,  the  SpiroCard  spirometer  produced 
similar  indices  and  tracings  to  PFT  systems  in  current  use. 
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ESTABLISHING  APPROPRIATE  VENTILATOR  PARAMETERS  USING  AN  IN 
LINE  RESPIRATORY  MONITOR  DURING  MANUAL  VENTILATION 

IvlichacI  Tracy.  RR 1.  Kathleen  l)cakin.s,  RR I,  Rolicn Chalbum  RRf,  KAARC 
Rainbow  Babies  and  C'liildrcn's  Hospital,  Cleveland,  Ohio 

INTRODUCTION  Appropriate  settings  for  initialing  conventional  mechanical 
ventilation  (CMV)  arc  otkn  eslimaled  by  manual  ventilation  with  an  in-line  pressure 
gauge.  Initial  high  frequency  oscillatory  ventilator  (HI-OV)  parameters  arc  cstimalcd 
from  CMV  mean  airway  pressure  (MAi')  and  peak  inspiratory  pressure  (I'lP).  Iflhc 
patient  acutely  decompensates,  it  becomes  necessary  lo  reevaluate  ventilator  parameters. 
Reevalualion  of  CMV  rale  and  PIP  has  traditionally  been  done  by  manual  venlilalion 
with  an  in-line  pressure  gauge.  Kstimalion  of  MAP  for  IIFOV  has  not  been  possible  with 
this  technique.  We  describe  using  the  Meteor  (Mallinckrodt)  portable  respiratory 
mechanics  monitor  to  measure  the  PIP  and  MAP  needed  to  make  HFOV  adjustments. 
CASE  SUMMARY  A  2.2  kg.  33  wks.  gestational  age.  twin  B.  male  infant  presented 
with  severe  RDS  requiring  surfactant  administration  (times  3)  and  lU'OV    On  day  of  life 
2  the  patient  precipitously  developed  severe  hypiixia  (FaO,=27  tonr.)  and  hypercarbia  (pll 
=  7.  22,  PaCOi  -  65  torr)  with  HFOV  settings  10  H/,  delta  P  =  40  cm  H;0,  MAP  =  15.7 
H;0,  FIO;  =  1 .00.  Manual  ventilation  with  the  Meteor  wa.s  initiated  to  assess  the  MAP 
and  PIP  required  to  reverse  the  hypoxia:  at  MAP  of  30  cm  HjO  and  PIP  =  40  cm  HjO,  the 
pre/post  ducUil  saturation  of  60%/57%  increased  to  98%/100%,  Subsequent  ABO  during 
manual  ventilation:  pll  -  7.20,  PaCO;  -  67  ton,  PaO,  =  283  torr.  The  patient  was  placed 
back  on  HFOV  at  MAP  =  30  cm  HiO  and  delta  P  =  45.  I  wo  hours  after  the  HFOV 
settings  were  increased,  the  arterial  blood  gas  revealed  pH  =  7.31 .  PaCO;  =  49  ton,  PaO; 
=  468  ton.  HFOV  settings  were  rapidly  decreased  over  the  next  12  hours  to  FIOj  '  0.50, 
delta  P  =  22  cm  HjO,  MAP  =  15  cm  HjO.  Frequency  remained  at  10  Hz.  All  ventilator 
parameters,  except  frequency,  were  weaned  below  prc-intervention  levels.  The  patient 
was  later  switched  to  conventional  ventilation  2  days  later  and  extubaled  without 
incident.  DISCUSSION  Conventional  aneroid  pressure  gauges  used  during  manual 
ventilation  do  not  measure  MAP,  which  is  a  critical  variable  during  FIFOV.  Furthemiore, 
PIP  tradings  ate  only  estimates  based  on  the  operator's  assessment  of  needle  movements. 
Ihe  Meteor  is  a  superior  alternative  for  conventional  pressure  gauges,  providing  digital 
displays  ofMAP,  PIP,  PEEP,  inspiratory  time,  I:E,  tidal  volume,  respiratory  rate  along 
with  other  indices  and  graphics.  These  features  also  make  it  valuable  for  spot-checking 
conventional  pressure  conU-oUed  ventilation.  In  this  case  study  the  Meteor  provided 
objective  data  for  rapid  optimization  of  HFOV  which  facilitated  weaning  to  parameters 
below  prc-intervention  levels.  Use  of  this  new  adjunctive  technology  provides  therapists 
a  valuable  tool  for  managing  ventilated  patients. 
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CLINICIANS  QLTCKLY  LEARN  TO  UTILIZE  IMPROVED  ACCURACY  AND  RELI 
ABILITY  OF  THE  NEW  GENERATION  OF  PULSE  OXIMETERS 

Stephanie  K.  Rostow.  RRT.  Lead  Therapist.  Charles  G.  Durhin,  Jr..  MD.  Professor  of  Anes- 
thesiology and  Surgery.  University  of  Virginia  Health  System.  Charlottesville.  Virginia 

Dunng  a  pmspective  study  of  the  impact  of  improved  oximed^  on  clinical  practice,  we 
found  that  caregivers  more  rapidly  weaned  canliac  surgery  patients  from  a  high  FiO;  (as 
well  as  obtaining  fewer  ABGs ).  w  hen  they  had  access  to  data  from  a  Masimo  SET® 
Oximeter  (MSOl  as  compared  to  a  convenuonal  pulse  oximeter  (CPO)  (Ohmeda  3740). 
[  1 .2]   We  demonstrated  that  data  from  die  MSO  was  more  reliable  than  that  from  CPO. 
with  less  oximeter  failure  and  "down  time",  however,  this  inform.ition  was  not  available  to 
caregivers  during  the  study.  In  an  attempt  to  see  how  this  change  was  "learned",  we  studied 
the  change  in  weaning  speed  over  time  during  the  study. 

METHODS:  After  obtaining  consent.  86  adult  pauents  were  snidied  following  CABG.  On 
am\al  in  the  ICL'.  both  a  CPO  and  a  MSO  were  attached  to  the  same  hand  of  each  patient 
and  the  output  from  both  monitors  continuously.  Patients  were  randomly  assigned  to  have 
the  display  of  only  one  of  the  devices  available  to  the  bedside  caiegiveps  with  the  other 
device  "blinded".  No  other  clinical  inlervendons  were  altered.  No  information  about  the 
expected  or  actual  performance  of  the  MSO  was  provided  to  caregivers  at  any  time.  We 
determined  the  time  until  weaning  to  FiO:  =  0.4.  until  exlubation,  and  number  of  ABGs.  We 
compared  the  first  .30  patienLs  enrolled  to  the  last  30.  The  weaning  time  with  Ihe  CPO  was 
u.sed  as  control  time  for  comparison  ( I  OOri ). 

RESULTS:  There  was  no  difference  in  the  demographics  of  the  patienLs  between  any 
group.  In  the  first  30  patienLs.  there  was  a  small  (insigmficant)  difference  with  the  MSO 
patienLs  w  ho  weaned  in  S3^r  of  the  time  of  CPO  patienLs.  Of  the  last  30.  those  with  the 
MSO  weaned  in  32"^  of  CPO  weaning  time  (p=<.05).  There  were  fewer  ABGs  during 
weaning  with  the  MSO  over  the  entire  study  (2.7±  1.2  vs.  4. 1  ±  1 .6  MSO  vs.  CPO.  p<<).Ofl  1 ) 
but  this  difference  did  not  change  over  lime. 

CONCLUSIONS:  This  study  shows  that  clinicians  learned  lo  identify  better  monitonng 
technology  This  experimental  design  (randomized  patients  and  blinded  clinicians)  isapow- 
crtul  method  to  evaluate  the  impact  of  new  technology.  The  demonsu-ation  of  a  positive 
change  in  behaviour  over  time  is  stnmg  support  for  the  idea  that  evaluation  and  learning  arc 
taking  place.  We  suggest  that  this  is  a  better  way  to  study  and 
evaluate  innovation  and  improvemenLs  in  technologies  in  a 
clinical  domain. 
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IMPROVED  ACCURACY  OF  THE  MASIMO  SETCg)  OXIMETER  (MSO) 
INCREASES  CAREGIVER  CONFIDENCE  IN  SATURATION  VALUES 

Stephanie  K.  Rostow.  RRT.  Lead  Therapist,  Charles  G.  Durbin,  Jr.,  MD.  Professt>r  of 
Anesthesiology  and  Surger>'.  University  of  Virginia  Health  System.  Charlottesville,  Vir- 
ginia, USA 

During  a  prospective  study  of  the  impact  of  improved  oximetry  on  clinical  practice,  we 
found  that  caregivers  more  rapidly  weaned  cardiac  surger\'  patients  from  a  high  FiO^ 
while  obtaining  fewer  ABGs.  when  the\  had  access  lo  data  from  an  MSO  as  compared 
to  a  conventional  pulse  oximeter  (CPO)  (Ohmeda  3740).  1 1 .2].  hi  this  report  we  exam- 
ine the  relationship  beiween  saturations  determined  from  clinically  indicated  ABGs  and 
the  saturations  reponed  simultaneously  to  e\  aiuate  their  accuracy. 
METHODS:  After  ohtaining  consent.  Sh  adult  patients  were  studied  following  CABG 
surgery  -  On  amval  in  tlie  IClf.  both  a  CK)  and  a  MSO  were  attached  to  tlic  same  hand 
and  the  output  from  both  monitors  continuimsl)  recorded  until  4  hours  following  extuba- 
tion  or  for  a  maximum  o\  24  hours.  Patients  were  randomh  assigned  to  display  onl\  one 
device  to  the  bedside  caregivers  with  the  other  device  "blinded".  No  clinical 
intcrv  enlii>ns  were  changed.  An>  time  an  ABG  w  as  obtained,  comparison  of  the  satura- 
tion reported  for  each  oximeter  ;ind  that  calculated  frmn  tlie  .\BG  w  a.s  made. 
RESULTS:  283  ABGs  were  studied,134  while  tlie  MSO  wa-s  unblinded  iind  149  while 
the  CPO  was  unblinded.  The  bias  (mean  +  sd)  vvxs  calculated  as  the  difference  between 
the  SpO:  and  the  average  of  the  SpO:  and  SaO;.  for  each  oximeter,  for  alt  hlixxi  gas 
samples  obtained.  F-or  the  NLSO  the  difference  w^as  ,53  ±  1 .7^;  for  the  CPO  -.82  ±  2.8*'^. 
p<.().*S.  Limiting  analysis  to  unblinded  data  failed  to  iinpnne  the  results  for  the  CPO, 
The  frequency  distribution  of  the  bias  was  counted  and  grouped  (Figure).  MSO 
produced  a  bias  >5'"l  significantly  less  frequently  than  CPO;  y,i  versus  1  y>r  of  all 
ABGs(p<.05). 

CONCLUSIONS:  The  MSO  had  a  smaller  bias  then  CPO.  The  CPO  had  more  em>rs 
greater  than  5*/r  saturation.  This  improved  accurac\.  as  demonstrated  by  the  smaller 
average  bias  and  the  namwver  range  of  biases  seen  w  ith  the  MSO  device,  is  one  rvaMin 
why  clinicians  had  greater  confidence  in  the  MSO 
data,  weaned  patients  faster  iind  obtained  fewer  con-  J 
finnator\  ABGs  in  our  study  patients.  ^ 
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DlM-ONMll  I  I  1  ()\N   lK\NSI>t  (  I  KS 

Dhssl'l..  Dirks  AJ.  MlCh  K\\  .  Ail.ims  AH 

Valley  Inspia-d  I*nxlucl-N  IJX"  Biimsvilic.  MN 

Buck^rt>und:  In  avcnt  year,  many  new.  low -cost  vpironieierN  hj\e  becttiuc  avail- 
able   Siinie  t»l  these  spinmilen.,  in  order  to  control  cost  and  pnn  ide  infection 
contml.  utili/e  a  disposable  resistance  element  as  a  llim  transducer    Manufactunnj: 
tolerance  dictates  that  each  ot  these  elements  will  he  slightly  dillerenl,  so  a  calibra 
lion  nuniher  is  input  mlo  the  spirometer  hctoa"  use   This  calibration  number 
pan  ides  the  spirometer  with  the  required  information  to  accurately  estimate  insian 
taneous  How  from  the  pressure  data  it  receives   We  wondered  whether  this  system 
provides  consistent  re-sults    Methods:  Four  commercially  available  spirometers, 
Renaissance  II  (Mallincknxltl.  Simplicity  I Mallincknidti.  SpiaiCard  iQRS  Diagnos- 
tic!, and  Sensaire  iQRS  Diagnostic!  were- challenged  with  a  Row  ^  Volume  Simula- 
tor iHans  Rudolph  Inc  I  that  delivered  a  known  FVC"  and  FEV 1  Three  of  the 
standard  .ATS  wavcfonns  (volume  wavelomis  2. 1 2  and  1 7)  were'  used.  Five  dispos- 
able flow  elements  were-  used  for  each  device,  selected  from  different  manufacturing 
lots.  The  sanK  selection  of  elements  was  used  for  the  two  Mallinckrodt  devices. 
FVC  and  KEVl  values  were-  recorded  frttm  each  tnal  as  re-pt>ned  by  the  device,  and 
compare-d  to  the  values  re-porlcd  by  the  simulator  Results:  The  spirometers  re-poned 
differe-nl  values  thiui  the  simulator,  xs  shown  in  the  follow  ing  table.    The  average 
and  the  range  ( minimum  -  minimum)  for  each  set  of  flow  elements  is  included.  All 
data  is  expressed  as  "y^  error. 


"TERROR 

Nolume  2 

N'olume  12 

Volume  17 

¥\f 

FEVI 

F\r 

FF.Vl 

f\X 

FKVI 

.\veraEe 

Renaissance  11 

EtT\'r 

1  s 

:  1 

1  7 

.l.S 

1  7 

2  .*; 

2  1 

Range 

:i 

18 

10 

1  5 

09 

10 

14 

Simplicilv 

EiTvir 

:i! 

vn 

>6 

46 

VO 

Range 

14 

14 

II 

1  .s 

16 

17 

15 

Spim("ard 

Emjf 

-2  7 

-:9 

-2,4 

-1  .s 

-2-0 

-17 

-2.2 

Ranpe 

16 

1,6 

16 

18 

1.2 

1,0 

1.5 

Sensaire 

Error 

0  1 

-0.2 

-0.S 

16 

-0,9 

-0.1 

00 

Range 

0,6 

0,6 

0,9 

0,6 

16 

16 

10 

Discussion:  The  flow  volume  simulator  delivers  gas  at  ambient  temperature  and 
humidity    Spirometers  on  the  other  hand  assume  that  the  gas  entering  the  flow  ele- 
ment is  at  Kxiv  temperature-  and  humidity,  and  must  assume  some  amount  ot 
cooling.  This  may  create  a  systematic  error  in  the  measurements.  Conclusion:  The 
uncenainty  introduced  by  the  disposable  How  elements  is  low,  no  greater  than  l.S'Te. 
The  difference  between  spirometer  models,  however  can  be  as  high  as  5.5%.  which 
should  be  considered,  especially  when  testing  Ihe  same  patient  on  different  devices 
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CONSCIOUS  SBDATION  MONITORING  BY  RCP  DURING  BRONCHOSCOPY 
GlennVui  Houten  RCP.  RRT.  RPFT,  Lindi  M.lmquiO.  RCP.  RRT.  RCPFT, 
Michul  Mc  Culhy.  RCP.  RRT.  Dr  Kin  Wong.  Medical  Dwctor  Glendlle 
AdventiM  Medioil  Center.  Glcnil.lc.  C«  Tom  M.linowilu  RCP.RRT.  Lom.  Luid« 
University  Medical  Center.  Loma  Linda,  Ca, 

Slalemcnl  of  Problem/Opportunity:  Diagnouic  and  therapeutic  bronchoicopy 
frequently  requirej  the  uic  of  either  minimal  jedation  (anxiolyiii)  or  moderate 
jcdation/analgejia  ("conieiouj  sedation")    In  many  hospiuli  RCPi  aunt  the 
phytician  with  the  bronchoicopic  procedure,  but  a  registered  nune  monitor! 
patienf!  physiologic  response  during-and-post  procedure    The  dependence  on  a  RN 
can  create  schedulmg  problems,  delays  m  procedure  start  times,  and  dcUyi  in  patient 
and  physician  times    We  recogni/x  an  opportunity  to  develop  a  crosvtrainmg 
program  for  RCPs  in  conscious  sedation  monitoruig  to  address  these  delays  while 
adhcnng  to  high  standards  of  procedural  assessmem 

Ptan:  Develop  a  core  group  of  RCPs  skilled  in  conscious  sedation  monitoring,  and 
monitor  the  unpact  on  the  identified  quality  indicators  (timeliness,  procedure  delays). 
Do;  The  RC  department  look  steps  to  implement  the  plan: 

•  Familianzed  themselves  with  the  hospital  policies  on  conscious  sedation  and 
monitoring. 

•  Obtain  Medical  Direction  support,  and  Administrative  support. 

•  Develop  and  implement  a  training  program  equivalent  to  RN  expectations 
includmg;  ACLS  cenification.  IV  certincation.  Sedation  principles.  Effects  of 
Anesthesia.  Pre.  during  and  post-operative  assessment,  Competency  testing 

•  Strict  adherence  to  protocol  for  recovery  and  discharge  of  the  bronchoscopy 
patient 

Check:  Monitor  performance  with  specific  focus  on  pre,  during,  and  post  procedural 
assessment,  patient  monitoring  and  documentation.  Compare  results  to  RN  anended 
conscious  sedation  procedures  in  other  areas  of  the  hospital. 
Results:  362  RCP  monitored  bronchoscopy  procedures  have  been  perfonned  since 
inception.  The  performance  of  RCP  monitored  conscious  sedation  equaled  or 
exceeded  nurse  anended  conscious  sedation  performance  m  all  monitored  categories; 
pre  procedural  documentation,  assessment,  monitoring,  medication  and  IV 
management,  post-procedural  care  and  documentation.  There  were  neither  adverse 
or  consequential  events,  nor  any  requirements  for  reversal  medications  or  assisted 
ventilation  secondary  to  the  bronchoscopy  procedure. 

Conclusion:  The  Joint  Commission  on  Accreditation  of  Hospital  Organi2ations 
(JCAHO).  defines  "conscious  sedation"  as  a  drug  induced  depression  of 
consciousness  during  which  patients  respond  purposehilly  to  verbal 
commands,  tactile  stunulation    .no  interventions  required  to  maintains  a  patent 
airway,  spontaneous  ventilation  is  adequate     RCPs  by  nanire  of  die  education  and 
training,  are  ideally  suited  to  monitor  patients  during  endoscopic  procedures    We 
have  demonstrated  that  properly  trained  RCPs  can  safely  and  efficiently  monitor 
patients  requiring  conscious  sedation.  OF-01  -1 78 


BI  LE\  EL  roSmVE  AIRWA"!'  PRESSLFRE  (PAP)  IN  PATIENTS  PRESENTING 
TO  THE  FMHRr<ENC\  DEPARTMENT  WITH  A  PRIM.ARY  DIAGNOSIS  OF 
CHRONIC  OBSTRL  CnVE  PL'LMON.ARY  DISEASE   Rebecca  L.  Meredith,  BS, 
RRT.  The  Cleveland  Clinic  Foundation.  Cleveland.  Ohio 

Background:  The  use  of  noninvasive  ventilator^'  support  has  gained  ptipularity  over 
the  last  decade  The  technique  has  been  shown  to  decrease  work  of  breathing  and 
inciease  the  functional  residual  capacity  of  patients  in  acute  respiratorv  distress  of 
cardiac,  pulmonary .  or  neurologic  ongin.  This  study  addre.s.ses  the  u.se  of  Bi-level  PAP 
in  Emergency  Department  ( ED  i  patients  presenting  w  ith  a  pnmary  diagnosis  of  Chronic 
Obstmctive  Pulmonary  Disease  (COPDl  resulting  in  acidosis  and  hypercapnia.  The  aim 
is  to  evaluate  the  impact  of  Bi-level  PAP  on  arterial  blood  gases,  oxygen  requirements, 
hospital  admission  to  a  regular  nursing  floor  ( RNF)  vs  an  intensive  care  unit  ( ICU).  and 
avoidance  of  intubation.  Method:  The  sample  was  compnsed  of  1 7  patients  pre,senting 
to  the  ED  with  a  primary  diagnosis  of  COPD.  Separate  data  collection  sheets  were  uti- 
li/ed  for  all  patients  placed  on  the  Bi-level  PAP  system.  Patients  were  assessed  and  rated 
on  their  intensity  of  sensation  using  a  modified  Borg  Dyspnea  Category  Scale  w  itll  0 
being  nothing  at  all  and  10  being  maximal.  The  patients  were-  managed  by  the  physician 
and  respiratory  therapist  in  the  ED  with  Bi-level  PAP  settings  adjusted  to  patient 
tolerance.  Inspiratory  Positive  Airway  Pressure/Expiratory  Positive  Airway  Pressure 
(IPAP/EPAP)  were  set  for  patient  comfort.  ABG/saturauon.  and  control  of  ventilation. 
Averages  were  14/7  respectively.  All  patients  were  in  the  spontaneous/timed  (S^) 
mode.  Breath.s/minutc  were  set  two  to  five  below  the  paticnt\'92s  spontaneous  rate 
(average  25).  All  patients  had  continuous  ECG  and  pulse  oximetry  monitonng. 
Results:  Table  1  pre-sents  artenal  bkxid  gas  ( ABG I  mean  with  ranges  in  parenthesis  and 
dyspnea  index.  Palients\'92  oxygen  tcquire-ments  before  Bi-level  PAP  averaged  W^r 
which  increased  10  44^^  after  initiation  of  treatment.  Intubation  was  not  required  in  any 
of  the  17  patients.  Four  ( 24'» )  were  admitted  to  an  ICL';  thirteen  ( 76"^  i  went  to  a  RNT- 
and  were  successfully  managed  with  Bi-level  PAP   Conclu-sion:  Bi-level  P.\P 
decreased  the  work  of  hre-athing  and  improved  the  ventilation  of  paucnts  presenting  to 
the  ED  with  a  pnmary  diagnosis  of  COPD.  Additionally,  intubation  was  not  requia-d  in 
any  of  the  patients  thus  avoiding  complications  such  as  airway  trauma,  nosocomial 
infection,  and  death. 
Table  1 :  ABG  /  Dyspnea  Index 


Before- (n=  1 7| 

After  (n=17l) 

pH:  7.20(7  Il-7.2(>1 

pH:7Jl(7  24-7,58i) 

PaC02:95(55-156l 

PaC02:72l37.  106)1 

PaO::77(47-l(K)l 

Pa02:67(.5.1-86)) 

HCOV  .18  (27-57) 

HC03:   37(25-62)1 

'i  Sal.Wl  7&-.99) 

■r.  Sat:  .89(82- %ll 

ryyspnca  index:7 

Dyspnea  index:  .^ 
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PERFORMANCE  OF  PULSE  OXIMETER  TECHNOLOGIES  IN  A 
PEDIATRIC  SLEEP  LAB  SETTING.  Chrisline  D.  McGregor  RRT. 
Jacimhe  Laverane  RRT,  Svlvia  Ladan  RRT.  Andra  Leinianis  B.Sc. 
Gillian  M.  Nixon  M.B.Ch.B..  Robert  T.  Brouillette  MD.  Montreal  Chil- 
dren's Hospital,  McGill  University,  Montreal,  Canada. 
Background:  Newer  pulse  oxinielers  have  been  developed  to  be  motion 
resistant.  However,  they  have  not  yet  been  evaluated  in  a  pediatric  sleep 
laboratory,  a  setting  w here  manual  scorini;  lor  suspect  pulse  oximetry 
values  is  routine.  Methods:  While  evaluating  new  pulse  oximeter 
technology,  we  obtained  simultaneous  data  from  two  versions  of  Masimo 
pulse  oximeters  (Quart/  0-400  and  Masimo  Radical)  and  from  a  Nellcor 
device  (N-200).  Events  were  randomly  selected  for  analysis,  an  "event" 
being  a  desaturation  of  >  49f  registered  by  either  oximeter.  In  series  I. 
comparisons  were  made  in  24  patients  between  a  Quart/  in  4  second 
averaging  time  and  the  N-2()0  set  in  their  shortest.  }  to  3  second  averag- 
ing (Moiie  2).  In  series  2.  22  patients  were  studied  comparing  a  Radical 
with  2  second  averaging  to  the  N-200.  again  in  Mode  2.  Results: 
Interobserver  agreement  for  event  classification  was  '■)}'"< .  Series  I:  88% 
of  220  wakeful  events  and  M';'/  of  144  sleep  events  were  classified  as 
motion  artilaci  on  ihe  N-200.  Neither  Ihe  y-400  nor  transcutaneous  oxy- 
gen confirmed  a  drop  in  the  majority  of  these  cases.  During  sleep,  there 
were  1 19  events  detected  bv  either  or  both  the  N-20()  and  Q-400:  1  [i 
mn )  by  the  N-2(K)  versus'82  (69<;i^)  by  the  Q-4(K1.  For  these  1 19  events, 
the  extent  of  desaturation  was  slightly  less  for  both  Q-4(X)  than  the  N- 
2(K)  oximeter,  A.5  ±  2.49r  versus  S.-'i  ±  l.y'c.  respectively.  Senes  2:  The 
extent  of  desaturation  was  slightly  larger  for  the  Radical.  The  Radical 
delected  more  non-artifactual  desaturation  events  occurring  during  sleep 
than  the  N-2()(),  yori  versus  76'/  (C-  =  9.9,  p<0.()l ).  Conclusions:  Both 
Masimo  pulse  oximeters  register  many  fewer  false  desaturations  due  to 
motion  artifact.  Using  4  second  averaging,  a  Q-4()()  delected  significantly 
fewer  SaO;  dips  than  the  N-200  but  using  2  second  averaging,  the  Radi- 
cal detected  more  SaO:  dips  than  the  N-2(X).  These  findings  suggest  that 
in  a  pediatric  sleep  laboratory,  use  of  the  Radical  pulse  oximeter  with 
short  averaging  times  could  significantly  reduce  workload  and  improve 
reliability  of  detecting  desaturations. 
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HR()N(  HIAI.  PROVOC  ATION  TKSTINC;  IN  MII.H  ARY  AfPl.It  ANTS 
\M  I II  HIS l()R\  OK (  HII.I)H(K)I)  AS IHMA:  IK)  PRK-(  HAI.I.ENGE 
Sl'IROMKI  R\  RK.Sl  1. 1>;  PRKUICT  THE  OllC  OME  OK  BRONCHIAL 
PROVOCA  riON  rK:STIN{;7  Rikki  S.  Bruinsm^i.  KRT.rijFi;.  Si  Luke's  Hospilal, 
JaLks(iii\illc.  M-. 

Backcnmnd:  The  St.  Luke's  llnspiuU  Pulmonary  L  jb  was  eonmicied  by  Ihe  local  Mili- 
Uiry  tiiilnuiee  Prtxcssing  Slatjon  (MKPS)  in  1997  to  pertomi  melhacholine  challenge 
testing  on  7 1  mihtary  applicants  who  hatl  niiiicatcd  a  histtti^  of  chiklhtxKi  asthma  or 
asthma-like  symptoms.  i"he  a-sulls  ot  the  tests  weiv  a'viewetl  to  detcmiine  il  thea'  wea- 
significant  dilTca'nccs  in  the  pa--iMeUlachoUne  challenge  Koaed  [ixpiratory  Volumes 
IFVC).  Foaed  Expiratory  Volumes,  one-second  IFEVI 1.  FVC/FEVI  ratio  and  Peak 
Expiratory  Flow  Rates  (PEP)  to  establish  if  a  positive  response  to  the  bronchial  proviK-a- 
tion  testing  could  he  pa*dicled.  Method:  A  retrospective  re\  iew  of  the  a-sulLs  ol 
bronchial  provocation  studies  was  pertoniied  on  military  applicants  from  1W7  thaiugh 
20(X).  Testing  vias  perfomicd  using  the  MedCjraphics,  lia-c/ePF  Pulmonary  Function 
Softwarv'".  A  TS  criteria  was  used  to  cerufy  all  reported  results.  FJjch  applicant  included 
in  the  review  pertbrTncd  a  minimum  of  three  pa'-challenge  FVC  maneuvers.  Sixly-tha'C 
applicants  inet  Mayo  Clinic  paitocol  for  high  dose  methacholine  challenge  testing  by 
achieving  an  FEV I  >  70''/r  of  predicted  value.  Each  of  these  applicanls  then  received 
one  breath  of  25mg  melhacholine.  Following  a  3-minute  wait  time,  post-challenge  FVC 
maneuvers  were  obtained.  If  there  was  <  a  20%  decrease  in  an  applicant's  FEV  I .  up  to 
4  additional  breaths  of  25nig  methacholine  were  given.  Following  an  additional  3- 
minule  w  ail  time.  FVC  maneuvers  were  again  repeated.  A  20'7f  or  greater  decline  in 
prc-challenge  FEV  I  results  indicated  a  positive  study.  Results:  The  following  table  out 
lines  the  results,  comparing  those  who  had  <  a  20%  decline  in  their  FEVl  results  to 
those  who  had  a  >  20%  decline: 


Population  With 

<  20%  decrease  in 

FEVl 


Population  With 

>  20%  decrease  in 

FEVl 


Sample  Size  (Male  /  Female) 
Mean  Age.  years  (±  SD) 
Mean  Pre  FVC  (%  pted  ±  SD) 
Me;in  Pre  FEV  I  1%  pred  ±  SD) 
Mcui  Pre  FEVl  /FVC  %  (±SDi 
Mean  Pre  PEE  1%  pred  ±  SD) 


18(12/6) 

20.3  (±3.8) 

96.3%  (±  10.4) 

96.7%  (±  105) 

85%  (±5. 1) 

II3%(±  16.5) 


45(34/11) 

19.8  (±3.1) 

92.7%  (±9.1) 

88.5  %  (±  8.2) 

81%  (±5.7) 

107%  (±14.6) 


I'sing  tlie  F-Tesi  with  a  95%  confidence  level,  results  show  no  significant  differences  in 
the  pre-challenge  FVC  (p=.23),  FEV  I  lp=.09).  FEVI/FVC  (.33)  or  PEF  (.25)  test  results 
to  indicate  whether  or  not  a  parucular  MEPS  applicant  may  or  may  not  have  a  20%  or 
ereater  response  to  bronchial  provocation  testing  using  melhacholine.  ConcliLsion: 
Based  on  the  results,  prediction  of  positive  melhacholine  challenge  testing  in  the  military 
applicant  w  ho  preients  widi  a  history  of  childhood  asthma  can  not  be  made  based  on  pre- 
challenge  spirometry  values.  OF-0 1  - 1 95 


USE  OF  ABG  IN  TRAUMA  FOR  EARLY  RECOGNITION  OF 
ACIDOSIS  AND  HYPOXEMIA  by  Kalhv  Cadden.  RN;  Elizahelh  Nor- 
man. B.S.  RRT.  RCP;  and  Julie  Booth.  MS.  CPHQ.  Providence  Holy 
Cross  Medical  Center.  Mission  Hills.  Ca. 


Background:  The  ICU  Trauma  Team  had  a  concern  with  timeliness  of 
interventions  for  acidosis  and  hypoxemia.  After  a  review  of  the  literature 
and  data  information  from  other  trauma  centers,  it  was  determined  that 
no  guideline  existed  for  the  early  recognition  and  treatment  of  acidosis 
and  hypo.xemia.  To  establish  baseline  data,  an  initial  chart  review  (cases 
from  Apr  1998  -  Apr  1999)  was  completed  after  establishing  what 
required  data  elements  were  needed  for  the  database.  Initial  chart  review 
analysis  revealed  that  it  look  approximately  1.3.8  hours  from  arrival  to 
the  emergency  room  to  identification  of  acidosis  or  hypoxemia.  The  res- 
olution rate  for  acidosis  was  65%  and  58.3%  for  hypoxemia  within  ini- 
tial 24  hrs  of  arrival. 

Method:   In  order  to  identify  either  of  these  conditions  earlier  and  there- 
fore, be  able  to  treat  earlier,  a  2  month  pilot  project  was  implemented. 
The  pilot  project  called  for  an  ABCi  be  obtained  in  the  ED  if  the  patient 
was  to  be  admitted  to  ICU  unless  1.)  eontraindicated  by  MD,  or  2.)  the 
patient  was  going  from  the  ED  to  Surgery.  Respiratory  Therapy  was  to 
draw  ABG  based  on  set  criteria. 

Results:  89%  of  the  Trauma  patients  in  the  pilot  project  had 
acidosis/hypoxemia  on  1st  ABG  drawn.  The  time  from  identification  to 
resolution  of  acidosis  was  decreased  by  29A'7c.  (p  <  .05)  The  time  from 
identification  to  resolution  of  hypo.xemia  was  decreased  by  35.69c.  (p  < 
.05)  The  resolution  rate  of  Hypoxemia/Acidosis  within  initial  24  hrs  of 
arrival  =  93.75'7c.  A  significant  implication  of  this  improvement  resulted 
in  an  actual  charge  savings  of  $1850  which  is  the  ICU  Trauma  bed  rate 
minus  ABG  charge. 

Conclusion:  These  results  were  presented  to  Medical  Staff  and  a  proce- 
dure was  approved  for  Respiratory  Therapy  to  routinely  perform  an 
ABG  on  all  Trauma  patients  in  the  emergency  room  who  would  be 
admitted  directly  to  the  ICU. 
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IMPROVED  PULSE  OXIMETER  SATURATION  MONITORING 
DURING  SIMULATED  LOW  PERKUSION  CONDITIONS  Kellv  Jager 
RRT.  Charles  Porges.  Paul  Mannheimer  MS,  Nellcor.  Pleasanton.  CA 

BACKGROUND:  Pulse  oximetry  technology  has  continued  to  improve  over  the 
years  due  in  pan  to  belter  hardware  and  software  signal  processing.  This  has 
enabled  the  user  to  expand  the  patient  population  that  can  be  reliably  monitored. 
One  of  the  most  difficult  conditions  for  pulse  oximetry  technology  is  to  accurately 
monitor  patients  with  a  weak  pulse  (typical  during  "low  perfusion")  which  is  often 
exacerbated  when  the  oxygen  saturation  (SpOj)  is  also  low.  The  purpose  of  this 
study  was  to  determine  the  lowest  simulated  pulse  amplitude  at  which  three  differ- 
ent generations  of  pulse  oximeters  could  accurately  read  SpO:  and  pulse  rate  (PR) 
and  thus  compare  the  progress  in  technology.  METHOD:  A  computer-controlled 
SpO:  and  PR  simulator  (Bio-Tek.  Index  2)  was  used  lo  simulate  SpO;  of  98%  and 
70%  while  the  PR  was  kept  constant  at  90  bpm.  The  signal  strength  was  then 
diminished  until  SpO;  or  PR  was  either  not  reported  within  25  seconds  or  inaccu- 
rate by  >_2%  saturation  points  or  >  2  bpm.  Three  instruments  of  each  model  were 
used  for  each  test.  A  paired  t-tesi  was  used  to  determine  statistical  significance.  A 
p  value  of  <  0.05  was  considered  significant.  RESULTS:  Results  are  show  n  in 
Table  1. 


"Generation" 

Pulse  Oximeter 

Model  Lowest  Mean  %Signal 
Strength  Obtained  at  SpOj  Value 

98%  SpO. 

70%  Sp02 

OivJ 

N-2no 

0.16 

0.16 

.3"' 

N-,3(K)() 

*0.06 

•0.14 

4.h 

N-395 

•0.03 

•0.03 

Table  1 

♦p  <  0.05  compared  to  the  N-200. "  p  <  0.05  compared  to  the  N-3000  and  N-200 

CONCLUSION:  There  has  been  a  five-fold  improvement  in  the  ability  of  new 
generation  pulse  oximeters  (N-395)  to  acquire  and  accurately  read  the  set  SpO; 
and  PR  values  during  simulated  low  signal  strength  conditions  when  compared  to 
early  generation  (N-200)  pulse  oximeters.  Further  studies  are  necessary  to  deter- 
mine the  clinical  relevance  for  patients  with  low  levels  of  perfusion. 
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A  RETROSPECTIVE  RANDOMIZED  COMPARISON  OF  CORRELATION  AND 
■RIRN AROUND  ITMES  IN  SEBiAL  TES-HNG  OF  CARDIAC  MARKERS 
PERFORMED  BY  RESPmATORY  CARE  PRACTITIONERS  UTILIZING  A  POINT 
OF  CARE  TESTING  DEVICE  (TRL^GE®.  BIOSITE  DL>lGNOSTICS  )  TO  CLINICAL 
LABORATORY  BECKMAN  CX7  AND  BAYER  ACS  1 80.  Stanley  M.  Baldwin.  MBA. 
RRT.  Elizabeth  Fischer.  RPFT.  Daniel  G.  Walters.  M.D..  Department  of  Pulmonary 
Senices.  Desert  Regional  Medical  Center.  Palm  Spnngs.  CA. 

Background:  Early  and  accurate  evaluation  for  patients  with  chest  pain  is  critically  impor- 
tant for  their  appropnate  tnage  and  management  Point  of  cane  testing  (Tnage®.  Biosite) 

.lupled  with  diagnostic  algorithms  have  shown  that  100%  of  .^cute  Myocardial  Infarction 
can  be  diagnosed  bv  90  minutes.  In  addition.  Press-Ganey  dala  shows  a  suting  correlation 
between  paUeiit  dissatisfaction  and  longer  Eniergenc)  Department  waiting  times.  One  of 
several  improvements  would  be  to  expedite  labtiratory  dala  to  the  physicians  to  decrease 
time  to  palient  disposibon.  This  study  compared  conelalion  and  lumaiound  limes  of  point  of 
care  Triage®  device  from  Biosite  Diagnostics  with  analysis  done  by  respiratory  care  pracli- 
lionen.  in  the  Emergency  Depanmenl  lo  Beckman  CX7  and  Bayer  .ACS  1 80  in  the  clinical 
labtiratory  selting.Methods:  ^0  paired  dala  tumaround  times  from  draw  ume  lo  being 
reported  lo  the  physici;in  w  ere  selected  using  a  table  of  random  number^.  Conrlalion  of  the 
two  methodologies  was  done  by  parallel  study  of  35  blixid  samples.  Troponin  I  and 
Myoglobin  were  analy/cd  by  Bayer  ACS  1 80  and  CK  MB  by  Beckman  CX7  in  the  clinical 
lati.  Both  clinical  laboratones  use  serum.  The  Triage  Meter®  ran  all  three  cardiac  markers 
(Troponin  I.  CKMB.  Myoglobin)  from  whole  blood.  The  device  is  classified  as  moderately 
complex,  allow  ing  testing  lo  be  done  by  respiiaton.  caa-  practitioners.  Statistical  ;uialysis 
using  a  t-lest  to  compare  tumartiund  time  and  a  conelalion  co-efficient  was  calculatcxl  lor 
regression  analysis  of  all  Ifiree  caniiac  markers  and  mean  difference  to  detennine  bias 


Variable 


CKMB 

Myoglobin 
Troponin  I 


Bias 


1.94 
36.20 
-0..30 


Clinical  Lab 

Semm  Sample 

n=35 

3.26  ±  9.4 

80.2  ±  109.7 

0.513+1.9 


Triage  Meter 
ED 

Whole  Blood 
Sample 
n=35 
5.I9±I4.I3 
116.4+98.40 
0.210  +  0.44 

34.83  ±19.01 


Correlation 
CoefTicicnt 

Regression 
Analvsis 
(R) 
0.99 
0.94 
0.99 
0.97  =  Mean 
P<O.OI 


Tumaaiund  Time  (minutes)  .59.06+  IK.-'U 

Results:  The  correlation  between  the  Iwo  devices  using  different  melhixlologics  was  high 
with  an  average  R=0.97  for  Ihe  Ihrec  markets.  The  tumaround  time  for  results  was  statisti- 
cally significant  with  a  P<O.OI  for  cardiac  markers  being  done  point  of  care  by  respiratory 
care  practitioners  in  the  emergency  depanmenl  veisus  the  clinical  laboratory .  Conclusion: 
The  use  of  a  point  of  care  device  by  trained  respiratory  care  practitioners  to  measure 
Troponin  I.  Myoglobin,  and  CKMB  caaliac  markers  can  significantly  a-duce  turnaround 
time  of  critical  data  to  physicians  and  reach  a  target  time  of  90  minutes  to  OF-01  -222 
assess  chesl  pain. 
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Sl'RVF.Y  Ol-  PHYSICIANS  TO  IDIM  MY  THI-IR  F.XPECTATIONS 

OF  RCPs  IN  PATIFN  I  ASSFSSMIM  I'KOC  I.Dl  KFS 

Ri.hen  I-  Wilkins.  Ph.O..  RRT.  FAARC.  Jacqueline  Bvans.  BS.  CRT, 


and  Lennard  Spccht.  M.D. 

The  exact  role  of  RCPs  in  patient  assessment  is  not  well  defined.  The 
puipose  ol  this  study  was  to  identify  local  physician  expectations  of 
RCPs  lor  the  application  and  intciprelation  of  various  assessment 
procedun:s.  A  survey  was  developed  that  called  for  physicians  to 
indicate  on  a  scale  of  I  to  5  (1=  never;  2=  rarely:  ?=  occasionally;  4= 
often;  and  5=  always)  how  important  they  perceive  il  is  for  RCPs  to  be 
able  to  interpret  or  perform  20  commonly  ullli/cd  patient  assessment 
tests  or  procedures.  The  survey  was  mailed  to  24  physicians  who  care 
for  patients  in  the  medical  and  surgical  intensive  care  units  at  Loma 
Linda  University  Medical  Center  and  the  Jerry  1..  Pettis  Veterans 
Administration  Memorial  Medical  Center  in  Southern  California.  Nine- 
teen (76%)  of  the  24  surveys  were  returned.  The  assessment  procedures 
rated  highest  included;  assess  lung  sounds  (4.8).  interpret  ABGs  (4.5), 
interpret  PFTs  (4.3).  assess  and  interpret  vital  signs  (4.3).  interview 
patient  to  clarify  symptoms  (4.2).  and  percuss  the  patient's  chest  for  res- 
onance (4.0).  The  priKcdures  consistently  rated  low  were:  interpret 
EEC  (1.8).  assess  abdomen  (2.3),  interpret  sleep  studies  (2.3).  and  inter- 
pret echiK-ardiography  (2.4).  A  total  expectation  score  for  each 
completed  sur\ey  was  determined  by  adding  the  scores  from  each  of  the 
20  assessment  prcKcdures  listed.  The  average  total  score  was  67.0  (S.D. 
=  10.7)  on  a  scale  from  20  lo  1(K).  The  total  expectation  score  did  not 
vary  by  years  of  experience  in  patient  care  or  type  of  medical  specialty 
(e.g..  pulmonary  vs.  surgery).  The  results  indicate  that  the  physicians 
completing  our  survey  generally  have  high  expectations  of  RCPs  for  the 
application  of  patient  assessment  techniques  that  involve  direct  evalua- 
tion of  lung  peiformance  or  condition. 
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ANAI.YTICAI,  PF-Rl-ORMANCEOF  CI.UCOSE  AND  LACTATE  SENSORS  IN  THE 
GEM  I'RIMIl  K  V»»\  AN  Al  .Y7J;R  .Sohral)  Mansoun.  CliuVc  Xu.  Mclanir  Shin  ln\Ou- 
nienlali.inljlK>raIi>r>.  Ml!  Manwcll  Ave.  lx«ini;li>n.  MA  02421  Bjckgniund  The  GEM 
line  of  tiliMnJ  analyttP.  are  unique  in  thai  Ihcy  are  usin>:  a  disposahtc  i:artndge  amlaining 
all  eleoKnts  neccwary  for  sample  analysis  including  minialun/ctl  •^nutr..  rcapcnls.  fluulK 
syslcm  and  waste  cimtajncr  The  lalcsl  caltndge  for  llx:  GIJil  Premier  WKO  analy/cr  has 
capabilily  In  measure  pH.  KOI.  P02.  sodium,  potassium,  calcium,  gluciisc.  lactate,  and 
hemalocnl  in  I  !>()  ml,  sample  s  olumc.  The  cartridge  can  analy/r  up  lo  4.VI  samples  and 
can  he  opcrjled  continuously  for  up  lo  three  wccts  In  this  report  we  present  the  analytical 
performance  characlcrislics  of  the  glucose  and  lactate  scnsocs  Method:  The  glucose  and 
lactate  sensor,  arc  inlcgralcd  In  a  plastic  sensor  card  alongside  Che  otiier  gas.  ciccuolytc  and 
hematocrit  sensor,.  The  glucose  and  lactate  measurements  are  based  on  amperomctnc  clcc- 
inichemical  detection  w  ilh  three  electrode  configurations  consisting  of  a  plaunum  wuriing. 
reference  and  counter  elcvtnides.  The  working  electnxle  is  fabncated  of  a  comp<r,ilc  mem- 
brane containing  inner,  cniiymc.  and  outer  layers   The  en/yme  later  has  glucose  o«ida.se 
for  glucose  and  lactate  oxidase  for  lactate  dcteclion.  The  inner  and  outer  membranes  arc 
optimi/id  to  minimi/c  the  effects  of  commonly  existing  interfering  compounds  and  the 
oxygen  level  in  whole  blixxl.  The  analytical  performances  of  ihe  glucose  and  lactate 
sensors  were  compared  against  standard  laboratory  bench  analyzers  (ABL  ftttS  fnim 
Radiometer  and  Synlhtsis  1745  from  Instnimenlauon  Laboratory )  Sn  levels  of  glucose 
and  lactate  were  evaluated  using  fresh,  hepannized  whole  blocxl  from  healthy  volunteers. 
The  samples  were  spiked  or  diluted  and  tested  in  4  replicates  per  mn.  The  blood  mas  were 
conducted  once  per  week  for  three  weeks  using  7  cartridges  from  i  different  production 
lots  Results;  The  bias  results  arc  calculated  using  ptxiled  GEM  results  and  arc  compared 
with  the  bench  analyzer  results.  Also  shown  in  the  table  arc  within  run  SD  and  pooled  SD 
lo  dctemiine  imprecision  per  level. 


GEM  Mean 

Bench  Mean 

Avp  Wilhin  Run  SD 

Total  P(« 

ilSD 

Glucose 
mg/dL 

Lacute 
mmol/L 

Glucose 
mg/dL 

Lactate 
mmol/L 

Glucose 
mg/dL 

Lactate 
mmol/L 

Glucose 
mg/dL 

Lactate 
mmol/L 

30.0 

0.55 

30.2 

0,57 

15 

0,08 

16 

008 

53.1 

1.41 

53,3 

!.43 

2,1 

0,08 

2.1 

0.09 

97.6 

2M 

97.8 

2.57 

3,0 

0,06 

3.6 

0.10 

177 

5  16 

176 

5.31 

69 

0,14 

7.5 

0.18 

.348 

8.29 

.343 

8.50 

14.9 

0,24 

15.3 

0.31 

441 

10,1 

432 

10.6 

21,1 

0,30 

21.4 

0.49 

Conclusion;  Our  results  show  that  the  overall  performance  of  the  glucose  and  lactate  sen- 
sors in  GEM  Premier  3000  analyzer  compares  favorably  to  standard  laboratory  analyzers 
and  blood  precision  values  arc  well  within  clinical  limits. 
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EVALUATION  OF  EXERCISE-INDUCED  BRONCHOSPASM  AND 
OBESITY  IN  ADOLESCENTS.  R.  Randall  Baker.  PhD.  RRT.  RCPT; 
Matthew  C  Humphries,  BS;  Dennis  R.  Ownby,  MD;  Paule  Barbeau, 
PhD;  and  Bernard  Gutin.  PhD.  Medical  College  of  Georgia.  Augusta,  GA. 
BACKGROUND;  Exercise  intolerance  occurs  when  subject  responses  to 
an  exercise  challenge  fail  to  achieve  age-  and  gender-specific  norms.  This 
condition  can  be  associated  with  exercise-induced  bronchospasm  (EIB) 
and  sedentary  behavior.  In  addition  to  limiting  exercise  capacity,  physical 
inactivity  frequently  leads  to  obesity.  The  incidence  of  both  EIB  and  obe- 
sity are  increasing  among  American  youth.  The  purposes  of  this  prelimi- 
nary study  were  lo  ( I )  assess  the  effect  of  a  inodified  symptom-limited. 
maximal  oxygen  consumption  e.xercise  test  on  detecting  EIB.  and  (2) 
examine  the  prev  alence  of  obesity  and  EIB  in  a  sample  of  high  school  stu- 
dents. METHODS:  We  tested  28  students  14  to  18  years  of  age  recruited 
from  local  high  schools  enrolled  in  an  ongoing  study  that  is  examining 
relationships  of  lev  el  of  fitness  and  fatness  to  various  cardiovascular  dis- 
ease risk  factors.  Inclusion  crilena  included  ethnicity  of  either  white  or 
African-American  and  the  absence  of  chronic  cardiovascular  conditions. 
Each  student  participated  in  a  maximal  oxygen  consumption  treadmill 
test.  The  test  ramp  was  designed  for  students  to  approach  their  maximum 
heart  rate  within  10  minutes.  Each  test  was  terminated  when  either  a  heart 
rate  of  200  beats/minute  was  achieved  or  when  the  student  could  no 
longer  continue.  Spirometry  was  performed  immediately  prior  to  and  five 
minutes  post  exercise  using  the  best  of  three  trials.  Btxiy  mass  index 
(BMI)  was  calculated  as  weight  in  kilograms/height  in  meter-. 
RESULTS;  Post-exercise  spiromeu^  was  successfully  completed  in  79% 
(n  =22)  of  subjects.  Fourteen  percent  (3  of  22)  of  subjects  experienced 
EIB,  as  demonstrated  by  a  post-exercise  fall  in  FEV|  of  >  12%.  Five  of  28 
subjects  (18%)  were  obese  having  a  BMI  that  was  >  the  QS*  percentile  for 
age  and  gender  or  >  30  kg/m-.  There  were  no  significant  differences 
between  mean  baseline  FVC.  FEV,.  FEV|/FVC  ratio,  and  FEF25%-75% 
values  in  obese  and  non-obese  subjects  using  one-tailed  T-tests.  In 
addition.  Pearson  correlation  coefficients  among  BMI  and  baseline  lung 
function  parameters  were  weak  and  not  significant.  CONCLUSION;  Our 
findings  demonstrate  that  the  exercise  challenge  used  in  this  protocol  is 
sufficient  to  elicit  EIB.  In  addition,  the  data  indicate  a  substantial  rale  of 
both  LIB  and  obesity  in  this  sample  of  high  school  students.  However, 
there  was  no  significant  assixiation  between  obesity  and  EIB. 
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Comparison  of  Continuous  Cardiac  Output  ( CCO I  to  Bolus  Thermal  Dilution  Canliac 
Output  (TDCO)  Using  the  Edwards  Lifescienees  Vigilance  .Monilor 

Mark  Siobal  BS  RRT.  Richard  Kallel  MS  RRT.  Julin  Tang  MD.  Respinilors  Care  Senices, 
San  Francisco  General  Hospital.  UCSF  Department  of  Aneslhesia 

Background:  The  Vigilance  Monitor  measures  CCO  by  introducing  small  pulses  of  energy  lo 
a  thermal  filament  equipped  pulmonary  artery  catheter  w  hile  recording  blood  lemperalure.  Car- 
diac output  is  calculated  using  the  conservation  of  heat  equation.  CCO  is  displayed 
continuously  as  a  running  average  of  5  -  10  minute  intervals.  CCO  values  arc  calculated  as 
often  as  every  .30  -  60  seconds.  The  monitor  also  can  he  used  to  perform  traditional  TDCO.  We 
compared  CCO  lo  the  TDCO  method  asing  the  Vigilance  monitor  in  medical-surgical  ICU 
patients. 

Method:  TTXTO  was  compared  to:  CCO  5  to  10  minute  ninning  average  (CCOave).  CCO 
immediately  pre  TDCO  iCCOpre  I.  and  CCO  immediately  post  TDCO  (CCOpost).  A  total  of 
111  comparisons  were  done  in  1 6  patients.  TDCO  was  performed  every  4  -  6  hours.  A  lOcc 
nx>m  temperature  injeclate  solution  was  u.sed.  Indicator  solution  injection  asing  standard  tech- 
nique was  nmed  at  end  inspiration  w ith  the  patient  in  a  supine  or  semi  fow lers  position.  Three 
TDCO  delerminaUons  ( within  ±  ( I  5  Wmin  I  were  averaged  and  compared  lo  CCO  s  alues, 
Rciulti  were  analyzed  using  simple  regression.  Diflerenccs  were  examined  using  the  Bland- 
Altman  method. 

Results:  The  mean  TDCO,  CCOave,  CCOpre.  and  CCOpost  were  5.9, 6.2, 6.3,  and  6.3  L/min 
respectively.  Regression  analvsis  show  s  a  very  high  cotrclation  between  TDCO  vs  CCOave, 
TDCO  V  s  CCOpre.  and  TTX  O  and  CCOpost  IR  =  ,92,  ,94,  and  95  respectively,  p<OOOI ).  The 
mean  bias  and  precision  hclvsix-n  TDCO  and  all  CCO  data  sets  was  -  0.4  ±  1 .0  L/min. 
Concluson:  Our  data  show  s  that  CCO  monitoring  using  the  Vigilance  monitor  is  a  reliabk: 
alternative  to  intemiinent  TDCO  detemunation.s. 
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I  HE  USE  OE  A  CHEST  X-RAY  (CXR)  IN  THE  TREATMENT  OF  BRON- 
ClllOI.rnS  FATHCN  IS  Kim  Bcnnion  RRT.  BS.  Julie  H;.llard  RRT,  BS.  QCAT 
I  iMiii  Ml-iuHlts  and  John  Salycr  KR  I'.  MBA,  KAARC.  Rcspiralur)'  Care  Service. 
I'iiniar>  Children's  Medical  Center.  .School  of  Medicine,  Universily  of  Ulah. 
Inlroductiun:  Our  hospital  has  a  multi-disciplinary  assessment  team  that  special- 
izes in  care  of  bronchiolitis  pts.  The  team  is  called  the  Quality  Care  Assessment 
Team  (QCAT)  and  has  7  specially  trained  RCPs  who  daily  assess  all  pts  receiving 
any  respiratory  interventions   The  team  employs  standardized  protocols  for  treat- 
ment. A  standing  admit  order  (SAO)  sheet  is  used  by  the  physician  when  admitting 
a  pt  tcj  a  non-intensive  care  unit.  The  utilization  of  a  CXR  is  not  included  on  the 
SAO;  therefore,  a  physician  must  order  this  separately.  CXR  is  not  generally 
recommended  in  uncomplicated  bronchiolitis.'  •  Nevenheless  an  unwarranted  vari- 
ation in  ordering  practices  seems  to  exist  at  our  hospital.  We  sought  to  determine 
CXR  utilization  and  it's  relationship  to  other  aspects  of  care.  Method:  Data  were 
retrospectively  extracted  from  our  data  systems  fi>r  the  2(H)()-2()OI  bronchiolitis 
season.    Inclusion  criteria  were  (  I )  primary  diagnosis  bronchiolitis,  (2)  age  <  24 
months.  (.1)only  non-ICU  pts  and  14)  APR/DRG  severity  of  illness  level  of  I  (the 
mildesO.  Seeking  to  compare  only  truly  uncomplicated  briinchiolitics.  we  further 
excluded  patients  who  had  congenital  heart  disease,  upper  airway  anomalies,  cystic 
fibrosis,  bronchopulmonary  dysplasia  and  immuno-compromised  disease  states. 
Data  elements  included  CXR  utilization,  length  of  stay  in  hrs(LOS),  number  of 
nebulized  bronchodilator  and  CPT  treatments,  and  hospitals  costs  and  charges. 
Mean  differences  were  tested  using  Mann-Whitney  U  test,  with  significance  set  at 
P<0,0.'i.  Re.wlts:  Of  the  580  patients  who  met  the  diagnostic  criteria,  52  were 
excluded  based  on  pre-existing  factors  leaving  52S  pts.  We  further  excluded  338 
due  to  APR/DRG  severity  level  >l.  leaving  190  pts.  CXR  was  utilized  in  429'r  of 
these  low  severity  pis.  Discussion:  This  method  of  selecting  pts  should  produce  a 
fairly  homogenous  sample  of  low  severity  bronchiolitis  pts.  Yel  42?^  had  a  CXR. 
If  the  CXR  group  had  indeed  been  sicker,  we  would  have  expected  to  see  more  res- 
piratory interventitms.  yet  we  did  not.  It  might  be  argued  that  the  increased  LOS  in 
the  CXR  group  indicates  increased  severity,  but  could  also  be  explained  by  unwar- 
ranted practice  variation.  It  is  interesting  to  note  that  no  pts  in  either  group  had  any 
CPT.  In  recent  years  we  have  seen  some  improvement  in  CXR  utilization,  yet  it 
still  seems  inappropriatelv  high,  especially  in  this  group. 
I         Paedialr,  Child  Health  l<)93:29;335-337 
:  Pediatncs  1 999;  1 04 ;6;  I  3.34-1341 
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A  POTENTIAL  FOR  MONITORING  ESOPHAGEAL  PRESSURE  WITH 
OPEN-ENDED.  FLUID-FILLED  OR  AIR-FILLED  CATHETERS.  Alexander 
.Adams  MPH.  RRT,  Robert  Shapiro  MD.  Aposlolos  Armaganides  MD.  Regions 
HospitaUL'niversity  of  MN.  St.  Paul.  MN. 

Background  -  Esophageal  pressure  (Pes)  provides  the  best  estimate  available  for 
monitoring  intrathoracic,  extrapulmonary'  pressure.  Such  pressure  monitoring 
allows  the  calculation  of  work  of  breathing  and  pressure  time  product,  important 
parameters  to  the  clinician  treating  patients  with  lung  injury .  The  Pes  catheter  is  a 
perforated,  balloon  covered  catheter  used  specifically  for  this  monitoring  purpose. 
We  examined  the  pressure  monitoring  ability  of  conveniently  available,  open 
ended  nasogastric  tubes  (either  air  tilled  or  tluid  filled  I  as  possible  substitutes  for 
Pes  catheters.  Methods  -  In  an  air  tight  limb  extending  from  a  standard  ventilator 
circuit  we  placed  an  esophageal  catheter  (Bieore,  Riverside,  CA),  small  and  large 
bore  channels  from  a  nasogastric  tube  ( 16  ga),  small  and  large  bore  channels  from 
a  Huid  filled  nasogastric  lube  and  an  airway  pressure  tap.  Pressure  tracings  from 
the  6  channels  were  simultaneously  recorded  and  digitized  under  a  range  of  venti- 
lator setting  and  impedance  conditions.  Signals  were  compared  by  peak  pressure 
achieved,  pressure  at  90';<-  of  target,  and  exponential  curve  fitting.  Results;  The 

figure  displays  an  exam- 
ple that  compares  3  trac- 
ings; balloon,  fluid-filled 
and  air-filled  (identical  to 
Paw)  catheters.  By  visual 
inspection  and  the  mea- 
surements of  intertracing 
compansons.  the 
esoph.igeal  catheter  sig- 
nal w  as  dampened  by  the 
balloon;  the  Pes  catheter 
reaches  pressures  more 
slowly  and  underattains 
peak  pressures.  The  other 
catheters  had  better 

responsiveness  to  pressure  change  yet  their  signals  displayed  artifacts;  the  signals 
did  not  correlate  to  exponential  fits  as  well  as  the  Pes  catheter  Conclusion:  Fluid 
or  air  filled  catheters  measure  pressures  with  greater  fidelity  than  a  standard 
esophageal  catheter  yet  their  signals  were  more  susceptible  to  anifacts.  Static 
pressures  can  be  monitored  by  either  open  ended  or  balloon  covered  catheters 
while  dynamic  pressure  tracings  should  be  scnitini/ed  for  effects  from 
dampening,  phase  lag  or  anifacts. 
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THE  ACCURACY   AND    REPRODUCIBIUTY   OF   NEW    RESPIRATORY 

CUFF  MONITOR 

Diek  TctsuoMiyagaiva.  PhD.  RRT.  RPT.  RCET.   Nuno  Kiliara,  MD,  and  Hiioki  OiMhima.  BS 

Shona  Universily.  College  ol  MnlicaJ  Sciences.  Department  of  Pliysical  Thcrapcuucs 

Kihara  Hospital.  Department  nf  Respiratory  Mcdianc 

SECOM  Co.  LTD.   Rcscaah&  Develop  Center.  The  Finsl  Medical  Team 

Background:  The  puiposc  of  Ihis  study  \i-as  In  assess  tanelKmal  status  in  aimicilian  palicnLs 
ivilh  chronic  nspiratory  lailuit  using  Ihc  new  rtspiraloiy  cuir  monitor  that  ive  Jc\clopal  Wc 
sluiliol  ihc  accuracy  and  rcprixlucibilily  ul  our  now  respiratory  cufl  mom  lor. 
Methods:  To  assess  the  reliability  of  the  out  new  respiratory  cun  momlor.  wc  analyaxl  dicsl 
and  abdimmal  wave  lomis  of  culf  pressure  change,  and  oimpaitd  mcasuitmcnu;  of  pulmcmary 
function  lcsting(PFT)  al  Ihc  same  time  T»cnly-onc  hcallhy  subjects  and  twelve  pilicnLs  wiih 
chronic  obslnielivc  pulmonary  disease  (CORD)  panicipaln)  in  Ihc  mat ,  We  also  mcasutcd  oupic 
umcs  In  icnow  Ihc  rcpcoducibililyot  this  monitor  in  COPD  patients 

Our  new  rcspiraloiy  momlor  aimposcs  of  three  parts.  The  pressure  scnsiUMion  part  ol  bell  has 
cull  as  a  balUxm  which  placed  on  clicsl  and  abdjmcn  scpaialely  Operation  part  consisls  of  a 
pressure  sensor  andapressun/alion  pump  The  change  of  cuff  pressure  uinvencd  to  wnvc  forais. 
Results:  The  positive  relationship  belwccn  the  change  of  chest  and  abdominal  cull  pres.sure  and 
icspinuory  nilc,  peak  cspiraKiry  How  rale.  liOil  \olumc.  vital  oipacily.  and  (unnional  resiOial 
opaaty  in  hcallhy  subjects  and  COPD  wcie  shown.  The  ainclation  aK-lliacnls  between  mil 
pressure  and  these  mca.surcmenls  were  in  highly  signilicani  (0  538-0  W7.  p<ll,OOI)(lablel  ). 
The  rcprodjabihly  of  spirometo  and  our  respiratory  cufT  monitor  in  healthy  subjceLs  had 
significantly  reliability  (ubicl.) 

Conclusions:  Our  simple  respiratory  c-uU  momlor  had  high  conrdation  ojciriacnLs  between 
cuff  pressure  and  Ihcsc  PFT  measurements   And  this  monitor  was  sermcd  to  be  dfiacnl  Co  assess 
functional  status  in  domiciliary  palicnLs  with  COPD. 
(tabic  1.)  The  conclalion  coefficients  between 
cuff  pressure  and  n-T  in  highly  subjcels 
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spinvmelry 

t-uff  momlor 
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0  7R7 
0  538 
0793 
0.701 
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0  972 
0-850 
0862 
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FREE  VIDEO  OFFER 

Call  800-833-9653  or  emai 
(AeroBear@  monaghanmed.com) 
for  a  free  AeroBear-  Instructional 
video  cassette  Limited  time  after. 
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Face  Seal  Is  Critical  for  Aerosol  Delivery.  

The  AemChamber  Plus"  Valved  Holding  Chamber  fVHC'T  with  ComfortSear 
Mask  is  the  only  VHC  specifically  designed  for  the  smaller  facial  features  of 
a  child.  Plus  with  its  improved  design  and  highly  visible  exhalation  valve,  you 
are  assured  of  a  tight  mask  fit  for  exceptional  performance  levels. 
Improved  Aerosol  Suspension  Time  Delivers  Higher  Concentrations. 
The  AeroChamber  Plus'"  VHC  with  ComfortSear"  Mask  features  a  superior 
rate  of  drug  delivery.*  The  Plus'  optimal-sized  chamber  and  Flow  Dynamic 
system  can  significantly  enhance  drug  delivery  at  low  tidal  volumes  and  low 
inspiratory  flows. 

The  Only  VHC  Designed  and  Built  for  Children. 
From  its  tamper-resistant  valve  to  the  child-friendly  AeroBear"  instructional 
graphics,  the  AeroChamber  Plus"  VHC  with  ComfortSeal  "  Mask  is 
designed  and  built  for  a  child's  use.  Plus  it  is  durable,  easy  to  clean,  latex 
free  and  offers  a  new  patient  and  family  instructional  video  and  easy-to-read 
pictorial  instructions. 

•  Compared  to  competitive  devices  wttli  many  tested  drug  lonnulations 

Visit  AARC  Booth  211  In  San  Antonio 
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OUTCOMES  OF  CAMP  GREEN  ZONE  ASTHMA 
DAY  CAMP. 

C  Hendrix.  RRT.RPFT.  R  Splitperber.  RN.  MS.  A  Wilson.  RRT. 
CPFT,  York  Hospital.  Wellspan  Health,  York.  Pennsylvania. 

Introduction:  York  Hospital  statistics  have  paralleled  national 
findings  indicating  asthma  as  the  leading  DRCi  of  pediatric 
admissions.  Similarly,  a  survey  of  York  County  school  nurses 
identified  2()(){)  children  ages  6-13  with  asthma.  York  Hospital 
developed  Camp  Cireen  Zone  to  promote  patient  education  and 
teach  asthma  management  skills  in  asthmatic  children.  Primary 
goals  were  to  provide  campers  with  the  knowledge  and  tools 
needed  for  self-management  while  participating  in  typical  sum- 
mer camp  activities.  Methods:  Measurements  of  knowledge, 
behavior,  and  altitude  with  respect  to  asthma  were  measured 
through  pre  and  post  testing  administered  to  campers.  Parent 
surveys  were  obtained  three  months  after  completion  of  camp  to 
see  if  changes  persisted  over  time.  Results:  Over  four  years, 
160  campers  participated  in  Camp  Green  Zone.  Our  data  spans 
the  la.st  3  years.  The  outcome  results  were  evaluated  in  three  age 
groups  (6-7  year  olds  (I ),  8-9  year  olds  ( II ),  and  10-13  year  olds 
(III).  Group  I  demonstrated  a  mean  increase  in  Asthma 
knowledge  of  \9'^i.  an  improvement  in  behavior  and 
management  skills  of  147f,  and  an  improvement  in  attitude  of 
9%.  Group  II  evidenced  a  \5%  increase;  an  1 1%  increase,  and 
a  3%  increase  respectively.  Group  III  saw  a  17%  improvement; 
a  16%  improvement,  and  an  11%  improvement  respectively. 
For  all  three  years  the  overall  response  rate  from  parent  surveys 
indicated  84%  of  families  had  less  disruptions  from  asthma. 
82%  reported  less  severe  asthma  episodes.  The  response  rate 
from  the  parent  surveys  was  58%  overall.  Conclusion:  Children 
who  attend  Camp  Green  Zone  demonstrate  improvements  in 
cognitive  measures  of  their  asthma.  Effects  appear  to  improve 
asthma  control  at  three  months.  OF-01-025 


CAREGIVERS  COMPLIANCE  WITH  PRESCRIBED 
MANAGEMENT  REGIMEN  FOR  YOUNG  CHILDREN  WITH 
ASTHMA.  Lynda  Thomas  Goodfellow.  Ed.  D..  RRT.  Alice  Demi  RN. 
DNS,  FAAN.  Josephine  V.  Brown,  Ph.D.,  Georgia  State  University. 
Atlanta.  GA. 

Asthma  is  the  most  common  childhood  chronic  disease  in  the  US,  affect- 
ing an  estimated  4.8  million  children  under  the  age  of  1 8  years.  Lack  of 
.-ompliance  with  the  NalioEial  F.ducalion  Asthma  Prevention  Program 
(NEAPP)  guidelines  contributes  to  asthma  morbidity  and  mortality.  The 
purpose  of  this  study  was  lo  assess  caregiver  compliance  w  ith  the  NEAPP 
Guidelines.  The  research  question  guiding  the  researchers  was:  What  are 
the  patterns  of  medication  compliance  among  families  with  young 
hiklren  with  asthma.  Ninety-two  children  ( 1-6  yrs.)  with  asthma  and 
their  primary  caregivers  were  recruited  from  an  inner-city  hospital.  Chil- 
dren's mean  age  was  3.9  years,  T)'7c  had  moderate  persistent  or  more 
severe  asthma  (based  on  physician  assessment  and  medication  regimen); 
mean  caregiver  age  was  M  years,  ^S^r  of  the  mothers  bore  their  first 
child  <  17  yrs.;  QO'/r  are  on  Medicaid  and  999c  arc  African-American. 
Asking  how  often  the  child  received  daily  medications  exactly  as 
prescribed  within  the  last  week  assessed  self-reported  medication  adher- 
ence. Forty-two  (467r)  children  followed  the  medication  regimen  as 
ordered.  Forty-six  (50% )  children  were  not  being  medicated  as 
prescribed  (or  under-medicated  1  and  4  (4% )  were  given  more  medications 
than  ordered  (or  over-medicated).  Twenty-six  (28'7r)  children  were  given 
medications  in  addition  to  the  ones  prescribed  at  the  time  of  the 
assessment.  The  findings  suggest  the  importance  of  generating  clearly 
outlined  medication  regimens.  Many  children  were  over  medicated  while 
others  were  under  medicated.  Moreover,  some  children  were  not 
medicated  at  all  according  to  the  prescribed  plan  but  were  given  other 
non-prescribed  medications  for  asthma  symptom  relief  and  control. 
Additional  research  is  needed  to  clarify  reasons  why  caregivers  do  not 
follow  medication  adherence  plans  in  the  pediatric  asthma  population  to 
optimize  medical  management,  particularly  in  the  at-risk  ethnic  minority 
populations.  To  improve  compliance  with  NEAPP  guidelines  members 
of  the  healthcare  team  need  to  review  family's  medication  regimens  and 
reinforce  the  need  to  use  prevendve  medicines  at  every  healthcare  visit. 

OF-01-030 


ASTHMA  MANAGEMENT  -  WHERE  TO  START.  HOW  TO  IMPROVE? 

Sawsan  Baddar.  RN  CRT'.  Bazdawi  Al-Riyami  FRCP.  PhD^.  Omar  Al-Rawas  MBRCH. 
MRCP(UK).PIiD: 

Department  of  Nursing'  and  Medici^e^  Sultan  Qaboos  University  Hospital.  Sultanate  of  Oman 

Baclcground:  Asthma  management  guidelines  now  recommend  the  use  of  inhaler  devices  for  con- 

venient  and  effective  delivery  of  asthma  medication.  The  availability  of  phannaceutical  agents  in 

different  de\  ices  has  made  asthma  more  manageable,  but  has  also  become  a  source  of  confusion  u> 

patients  and  healthcare  providers.  Simply  applying  the  guidelines,  however,  does  nol  resull  in 

patieni  compliance,  good  inhaler  technique  or  guaranlee  the  success  of  asthma  management. 

Aim.  To  identify  problems  related  lo  the  use  of  inhaler  desices 

Method:  A  Uiree  months  prospective  study  from  July  lo  September  2(100  was  conducted  in  die 

asthma-counseling  clinic  of  a  tertiary  care  leaching  hospital.  Adull  and  pediatric  palienLs  and  (heir 

carers,  who  had  used  an  asthma  inhaler  device  for  at  least  2  months,  were  evaluated  for  appropn- 

ateness  of  asthma  medication  management  Appropriateness  was  assessed  by  a  respiratory  diera- 

pist  through: 

a.  Inhaler  demonstration  by  palienl/carer  pair  and  adherence  to  a  structured  checklist. 

b  Verbal  questionnaire  utilizing  a  standardized  formal 

c  Re\  lew  of  patient  prescnplion  and  file 

Result:  Tw  o  hundred  and  eleven  adulLs  i  1 3  years  and  above)  and  55  children  were  evaluated,  and 

five  different  type  of  de\  ices  and  two  types  of  spacers  were  used.  Numerous  and  important 

patient-related  and  institution-related  problems  were  identified  in  999r  of  patients. 


Identifiod  Problem 

No. 

Tolal  No. 

% 

/.  InhiiUr  Iti  luiicjiu 

Pi^tr  UvhniquL-  Mil  devices) 

77 

.188 

20 

Moderate  [ct;hniquL-(.ill  iJe\iccs) 

4.1 

.1«R 

12 

Ignorance  atvut  ■■cmph"  device 

14 

ll.^ 

12 

2.  Compluniif  ct  Palu-nt 

Omit  morning  prevcnler 

la 

26:t 

99 

Reliever  misuse 

I5(i 

!m 

74 

Long  dctinc  reliever  misuse 

M 

102 

33 

()mii  moutnv^  ^s\\  alter  preventer 

74 

156 

5* 

.?.  SptuerCoruitlion 

Uamapcd  valve 

6 

Jl 

15 

•*.  De\ice  Sot  Available  v,i!h  Paiieni 

Preventer 

120 

252 

46 

Reliever 

119 

210 

.56 

Long  acung  Reliever 

55 

94 

59 

Addilional  problems  included  the  prcscnbing.  labeling  and  dispensing  of  devices 

Conclusion;  Simple  pmblcins  th:il  can  lead  lo  failure  in  asthmauc  manapcmenl  ma\  lie  undetected 

unless  Ihcrr  is  constslcnt  and  regular  counseling  and  follow  up  of  all  patients  and  then  carers. 

Recommendation:  A  comprehensive  and  imegraled  asthma  maniigcmcnl  pmgrammc  ain  he  achieved 

ihRHIgh: 

1  Inclusion  of  practical  management  issues  in  a.sthma  management  guidelines 

2.  Management  pmtocoLs  which  define  respoasibilily  for  the  "who.  what  and  how'  of  practical  asthma 
management 

3.  Regular  audi!  and  rcvarch  on  practical  management  issues. 


4,  l*ub!ic  awareness 
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Study  on  Activities  of  IL-4,  IL-5  and  Serum  Ige  Level  in 
Patients  with  Allergic  Asthma  Remitting  at  Puberty 

Jing  Xu,  jian  Wang,  Jiangping  Zhang  Department  of  Internal 
Respiratory,  Tianjin  Bailou  Hospital,  Tianjin  China  300040 

Objective  To  evaluate  the  activities  of  IL-4  and  IL-5  and  the 

serum  IgE  level  in  patients  with  allergic  asthma  remitting  at 
puberty.  Methods  All  subjects  were  divided  into  four  group, 
including  A  (allergic  asthma  remitting  at  puberty),  B  (asthma  at 
stage  of  attack),  C  (asthma  at  stage  of  remission)  and  D  (healthy 
subjects).  The  activities  of  IL-4,  IL-5  and  serum  IgE  levels  in  all 
subjects  were  measured  by  ELISA.  Results  ( I )  The  activity  of 
IL-5  in  group  A  didn't  significantly  increase,  being  significantly 
lower  than  that  in  group  B  (P<0.of)  and  C  (P<0.05).  There 
wasn't  obvious  difference  between  group  A  and  D.  (2)  The 
activity  of  IL-4  in  group  A  was  significantly  lower  than  that  in 
group  B  (P<O.OI )  ."being  nol  significantly  ijifferent  from  group 
C  and  D  (P>0.05).  (.3)  Serum  IgE  level  in  group  A  was 
significantly  lower  than  that  in  group  B  (P<0.01 ),  being  not  sig- 
nificantly different  from  group  C  and  D  (P>0.05).  Conclusion 
The  activities  of  IL-4  and" IL-5  in  patients  with  allergic  asthma 
remitting  at  puberty  decreased  significantly,  and  their  serum  IgE 
level  decreased  to  a  certain  extent.  These  imply  that  IL-4,  lL-5 
and  IgE  play  important  roles  in  the  mechanism  of  bronchial 
asthma. 


OF-01-054 


1110 


RESPIRATORY  CARE  •  OCTOBER  2001  VOL  46  NO  10 


Monday,  DecEMBKR  3.  9:30-1 1 :25  am  (Room  206) 


Chances  of  Eosinophil  Calionic  Protfin  and  Soluble 
Inlerleukiii-2  Keii-ptor  in  Hroiuhial  Asthma. 

Jiiig  Xu.  jian  Wang.  Jiangping  /.hang  Dcpartmcnl  ot  Inlcrnal 
Respiratory.  Tianjin  Bailou  Hospital.  Tianjin  China  .M)()()4() 

Objective  In  this  stud>  .  an  attempt  uas  made  to  clariry  the 
roles  played  by  ei)sinophil  cationii.-  protein  (F.CP)  and  soluble 
inlerleiikin-2  receptor  (sll.-2R)  in  the  pathogenic  mechanism  of 
asthma.  Methods  The  lluorescenl  en/yme  immunoassay 
(FF.IA)  and  BA-Iil.lS.A  were  adiipied  to  determine  ECP  and  sIL- 
2R  in  sera  from  .^0  healthy  subjects.  61  patients  v^ith  advanced 
bronchial  asthma.  KCP  and  slL-2R  in  sera  from  .^7  patients  were 
determined  conlinuouslv  after  ircalment.  Results  The  results 
showed  that  both  the  levels  of  l-X'P  and  sIl.-2R  in  sera  from  the 
patients  with  bronchial  asthma  in  the  acute  stage  were 
signitlcantly  higher  than  those  from  the  controls  (P<().0 1 ).  Both 
the  levels  decreased  significantly  after  treatment  (P<0.01 ).  Con- 
clusion F.CP  is  an  imponant  inflammatory  medium  for  airway 
inflammation,  and  the  level  of  ECP  in  serum  is  conducti\e  to  the 
judgment  for  the  activity  and  the  severity  of  asthmatic  airway 
inflammation.  The  results  indicated  that  a  significant  correlation 
exists  between  the  actiNation  of  eosinophil  and  that  of  T- 
lymphocyte.  as  well  as  betw  een  the  increased  level  of  ECP  and 
the  activation  of  T-lymphocyte. 
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THE  HEALTH  STATL'S  OF  ASTHMATIC  CHILDREN.  BEFORE  .WD  AFTER  THF 
IMPLEMENTATION  OF  A  SCHOOL-BASED  ASTHMA  EDUCATION  PROGRAM  IN 
AN  ATLA.NTA-CrrY  PUBLIC  SCHOOL  Tenyj  M.  lamdi!..  MS.  RRT.  Lynda  Thoma>. 
CitwdfcUuw.  Ed.D.,  RRT.  Bartiarj  Bruwmng.  MS.  RN.  Georgia  Stale  IJniveRil}  AUanla. 
Shamn  Williams.  M.Ed..  RN.  MLK  Middle  School.  Atlania.  GA. 

Aslhma  is  one  of  Ihe  mosl  common  chronic  illnesses  among  children.  School-based  aslhma 
c-ducalion  progrvims  have  demonslralcd  reduclions  in  aslhma-related  physician,  emergency 
room,  and  hospilal  visits.  Aiidilionallv .  schtKil-bascd  asthma  education  pntgrams  have 
dcmon.slrjted  impn-tvemcnls  in  asthma  knowledge,  asthma  managemenl  skills,  and  medical 
tiralnicnt  compliance.  The  puiposc  of  this  stud>  was  to  obtain  descnpuve  data  to  document 
the  cunenl  health  status  and  medical  needs  of  the  children  participating  in  a  school-  based 
(Open  Air»ays  for  Schools)  program.  This  study  investigated  the  following  research 
questions,  using  descnpuve  research  methodology:  1 1 1.  What  is  the  health  status  of  asthmatic 
children,  before  and  after  the  implementation  of  a  school-based  asthma  education  program,  in 
an  AUanta  City  Public  Schixil.  or  is  there  a  dilTerence'  ( 2 1.  What  percent  of  these  asthmatic 
children  are  compliant  with  the  current  National  Asthma  Education  and  Prevention  Program 
(NAEPP)  guidelines  for  asthma  prevention  and  management'  The  descriptive  survey  u.sed  in 
this  study  was  created  from  four  soure-cs:  ( II.  A  review  of  the  current  NAEPP  guidelines.  t2l. 
A  a*\  iew  of  publications  of  s*.  h(K)l-based  asthma  education  programs.  ( 3).  A  review  of 
rclcv  ant  literature  ins  oK  ing  the  utilization  of  descnplive  survey  s  to  evaluate  health  statas  in 
asthmatic  children,  and  (4).  Arcview  of  existing  school  health  surveys.  The  survey 
irestrument  contained  questions  addressing  asthma  history,  asthma  medications,  recommended 
equipment,  and  aslhma  uK-dical  management/access   Pnor  to  the  initiation  of  a  school-based 
asthma  education  program,  the  school  nur*:  identified  pt>tential  participants,  using  school 
health  forms.  Potential  participiinls  consisted  of  children,  ages  8- 1 1 ,  with  documented  asthma 
on  the  school  health  form.  A  total  of  1 6  children  were  identified  The  parent/legal  guardian  of 
each  asthmatic  child  was  contacted  to  obtain  permission  for  participation  and  completion  of 
the  survey  insmiment.  All  1 6  childre-n  re-turned  consent  forms  and  completed  the  educational 
pn)gnim  l.'pon  completion,  pare-nts/legid  guardians  received  a  follow-up  survey  instmment. 
The  final  sample  In  =  91  included  those  who  re-tumcd  before  and  after  survey  in,strumenls 
(56% ).  NAEPP  guideline  compliance  was  reported  in  three  areas:  a),  assessment  and  monitor- 
ing, b).  routine  pharmacologic  therapy,  and  c  I.  paticnt/family  education  and  know  ledge  level. 
Sixty-seven  pere-ent  re'portetl  possession  of  a  peak  flow  meter  However,  of  those  less  than  half 
reported  peals  flow  meter  daiU  use  Compliance  was  best  { \iWi  I  for  the  use  of  a  short  acting 
Beta  2  Agonist  When  considenng  asthma  seventy,  none  of  the  participants  reported  usage  of 
the  NAEPP  guideline  recommended  medications  890;  knew  the  correct  medications  to 
administer  for  an  acute  aslhma  epi-sode.  .'>6'S  knew  appropnate  medications  to  administer  for 
maintenance  therapy    3  3' <  reported  having  an  asthma  action  plan.  The  findings  show  that  the 
prev  louslv  diX-Liinenled  positiv  c  cfTcvts.  of  a  schtxil-based  astlima  education  program,  could 
not  be  duplicated  w  ithin  this  study.  However,  this  study  has  proven  to  be  one  of  the  first  to 
document  the  health  status  of  asthmatic  children,  w  ithin  the  Atlanta  City  Public  SchtKil 
System,  and  evaluate  the  effects  of  a  M:hool-hased  asthma  education  program.  There-fore,  the 
infonnation  obtained  within  this  study  was cs.senlial  and  warrants  futuie  study.  OF-01  -065 


CHARACTERISTICS  OF  INNER -CITY  CHILDREN  WITH  Ri:SPIRATORY 
SYMPTOMS  ON  ADMISSION  TO  AN  F.MERUBNCY  DI-.PARTMF..vr 
INTKRVhN  riON  IMPLICATIONS.  Lynda  Thomas  OofKlfcllow.  Ed. P..  RRT. 
Alice  Demi  RN.  DNS.  FAAN.  Georgia  Slaie  Univcrsiiy.  Allunla.  GA. 

Aslhma  is  a  chronic  innammalory  disorder  of  the  airways  resulting  in  rccuircnl 
episodes  ol  variable  airflow  obstruction,  often  reversible  cither  spontaneously  or 
with  treatment    The  purpose  of  this  study  was  to  dcscnhe  the  charactenstics  of 
inncrcily  children  (ages  III)  who  were  admitted  to  an  emergency  dcpartmcni 
lEDi  with  respirator)  symptoms.  The  research  question  was:  What  percentage  of 
children  w  ith  respiratory  symptoms  indicative  of  asthma  were  diagnosed  as  having 
aslhma  and  treated  for  asthma?  The  sample  consisted  of  all  children  who  presented 
to  the  ED  with  a  chief  compliant  of  wheezing,  cough,  chest  tightness,  or  shortness 
of  breath  (SOB)  during  a  6-wcek  springtime  penod  on  2.'i  randomly  selected  shifts. 
These  symptoms  were  chosen  because  they  may  indicate  the  presence  of  childhood 
asthma.  A  total  of  582  medical  records  were  reviewed    More  males  (57^)  than 
females  (4.39t )  were  admitted  to  the  ED;  the  sample's  mean  age  was  4.75  years. 
The  chief  compliant  in  rank  order  was  1 .  symptoms  unrelated  to  a  respiratory 
ailment  (28*).  2.  cough  (22%).  3.  fever  (20":^  I.  4.  whec/.ing  I  Wk).  5.  cold,  sore 
throat  (6%).  6.  shortness  of  breath  (51).  7.  car  ache  (.1% )  and  8.  chest  lightness 
( I  "J )  /  asthma  <\'i).  The  primary  diagnoses  recorded  by  physicians  were:  I . 
wheezing  (25"* ).  2.  other  related  to  the  respiratory  system  (2.1'i).  2.  other  nal 
related  to  the  respiratory  system  (23"^ ).  4.  upper  respiratory  tract  infection  (URl) 
(13%).  5.  fever  (8%).  5.  asthma  (7%)  and  7.  reactive  airv^ay  disease  (RAD)  (1%). 
Ninety-four  percent  of  the  children  (n  =  547)  had  a  history  of  asthma/wheezing. 
Ninety-three  percent  (n  =  541 1  received  an  asthma  handout  upon  discharge  while 
only  3  children  (.5%)  were  referred  to  the  aslhma  clinic.  The  number  of  children 
given  an  asthma  education  and  the  number  of  children  diagnosed  wiih  aslhma  arc 
extremely  incongruent.  These  findings  suggest  that  these  young  children  visiting 
an  Inner  city  ED  for  aslhma  symptoms  have  poorly  controlled  and  poorly  managed 
chronic  asthma.  Traditional  ED  care  restricts  its  focus  to  therapy  and  treatment  for 
acute  exacerbations.  Reimbursement  issues  influence  the  diagnosis  and  treatment 
of  asthma  in  the  acute  care  setting.  There  is  a  need  to  provide  education  in  the 
school  and  in  the  home  thai  focuses  on  early  recognition  of  asthma  symptoms  and 
control,  medication  adherence,  and  identification  of  asthma  triggers  for  young  chil- 
dren. Few  programs  or  interventions  are  targeted  to  the  pre-school  asthmatic  popu- 
lation. As  asthma  management  skills  (self-care)  and  adherence  improve,  quality  of 
life  should  also  improve  and  numtK'r  of  ED  visits  and  hospital  admissions  due  to 
aslhma  related  exacerbations  should  decrease.  OF-01  -058 


PEDUTRIC  EMERGENCY  DEPARTMENT  OUTCOMES  COMPARINC 
LEV  ALBUTEROL  VS.  RACEMIC  ALBUTEROU 

Timntfiv  R.  Myers  BS.  RRT.  Marsha  Rogers  CRT.  John  C.  Carl  MD.  Carolyn  Kaesmar  MD. 
Mildred  Sui  iJft,  F'hli  Rainbow  Babies  &  tlSiildjen's  Hospital.  Cleveland.  Ohio. 
Back«ptiiind,  Pediatric  asthma  i.s  a  chronic  condition  of  childhood  with  increasing  prevalence 
Emergency  Dcpwtmem  (ED)  ireauncnt  of  aslhma  constitutes  a  failure  in  oulpalicnl  inanagonau. 
Frequently,  ED  asthma  oraonenl  is  unsuccessful  and  patients  are  admined  Our  ED  data  the  past  5 
years  yielded  an  average  admission  rale  of  approximately  4 1  %.  The  purpose  of  this  study  was  to 
determine  if  levalbuterol  resulted  m  improved  clinical  outcomes  compared  to  raccmic  aibulerol. 
Specifically,  we  sought  to  observe  o  decrease  in  admission  rale.  Methods:  An  a  priori  analysis 
powered  at  80*i  (p- value  <0.05)  indicated  a  need  to  randomize  533  children  to  delect  a  lOS 
decrease  in  admission  rale  Patients  who  consented  for  participation  were  randomfcicd  in  a  double- 
blind  fashion  to  receive  either  2.5  mg  aibulerol  or  1 J5  mg  levalbuterol  delivered  by  •  high-deiuity 
Nebutech  (Salter  L,abs.  Irvine.  Ca.)  nebulizer  We  utilued  our  assessmenl-dnvcn  ED  Asthma 
Carepath  (ED-ACP)  to  connol  for  treatmcnl  standardization  between  groups  Our  EI>ACP 
standardizes  assessments  ct  therapy  (oxygen,  albmcrol  aerosols,  conicosleroids)  at  prescribed 
inlcrvals  Assessments  and  ,'or  lieatments  were  delivered  every  20  minutes.  Intensification  of 
Uieiapy  was  provided  with  cither  subcutaneous  epinephrine  (SQ  EpD  injection  (initially)  md'or 
Ipratropium  (dunng  ihciapy),  Trcalmenl  was  discontinued  when  discharge  criteria  were  met:  good 
air  exchange,  mild    absent  end  expiratory  wheezing,  no  accessory  muscle  usage,  Sp02  >  93%, 
and  respiral.>ry  r«le<40/min,  Patienls  were  observed  for  one  hour  afier  their  lasl  treatment  dien 
discharged.  Patients  not  meeting  discharge  criteria  aller  6  aerosols  or  I  hour  of  conlmuous 
aerosols  were  admined  or  uimsfened.  A  chronic  aslhma  severity  was  assigned  based  on  history, 
symptoms,  and  Uienpcutic  dnig  usage  Fishti  Exact  Tests  were  u,sed  to  compare  race,  gender,  and 
administration  ofSC  Epi  &  Ipratropium,  A  Pearson  chi  -square  was  used  to  compm  ctaooic 
severity  &  admit  vs  discharge  slams  Unpaired  t-tcsts  were  used  to  compare  age,  ED  LOS,  initial 
Sp02  &  aerosols  delivered  Significance  was  set  al  p  <  0  05,  Raulls:  This  sludy  randomized  552 
children  to  treatment  Below  an:  demographic  and  cluneal  outcome  data  reported  as  raw,  mem 
(SD)  or  pcieenuigcs  with  p- values. 


Demographies 

Levalbuterol 

Racemic  Albuterol 

Number 

281 

271 

Age 

7.0   (4.0) 

7.1    (4.2) 

Caucasian  Race  (%) 

12 

15 

Male  Gender  (%) 

67 

67 

Severe  Chr\wic  Severity  (%) 

46 

42 

Outcome  Data 

Admissions  (%) 

37 

45 

Aerosols  delivered 

3.8   (I.9J) 

4.1    (I.9T) 

LOS  (in  hours) 

2.38  (0.84) 

2.38  (0.86) 

Administered  SC  Epi  (%) 

9 
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Administered  Ipratropium 
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23 
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Concluiloo:  levalbuterol  resulted  in  a  clinical  and  statistical  decrease  in  admission  rale  and 
treatmcats  piuvided  in  our  ED.  An  8%  decrease  in  hospital  admission  rale  cook)  resuh  in  a  oel 
savings  of  approximately  $200,000  per  year  ai  our  institution. 
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ISSUES  RELATED  TO  WHY  FAMILIES  USE  THE  EMERGENCY 
DEPARTMENT  FOR  ASTHMA  TREATMENT.  Teresa  M.  lalridis.  MS.  RRT. 
Michelle  Wocxis.  American  Lung  .Association  of  Georgia,  Atlanta,  GA,  W. 
Michele  White.  Pharm.D,.  Michclc  Mindlin.  M.l'.P,,  Gloria  Chen,  RN,  MBA, 
Georgia  Depannienl  of  Human  Resources-Public  Health  Branch.  James  Bason, 
Ph.D.,  University  ol  (ieorgia,  Athens,  GA,  Lynda  Thomas  Goodtcllow,  Ed.D  . 
RRT.  Georgia  Slate  University,  Atlanta.  GA. 

Asthma  is  one  of  the  most  common  chronic  illnesses  among  children.  It  has  been 
estimated  that  the  treatment  of  asthma  costs  $6.2  billion  per  ye.ir  in  direct  and  indi- 
rect expenditures.  Approximately  ^V/c  of  this  amount  can  he  directly  associated 
with  emergency  department  (ED)  visits,  hospitalizations,  and  death.  The  purpose 
of  this  study  was  tt)  begin  to  understand  the  many  circumstances  leading  to  the 
usage  of  the  ED  for  treatment  of  asthma.  The  research  question  guiding  the 
researchers  was:  What  are  the  specific  reasons  wlu  families  use  the  ED  for  asthma 
trcainienf.'  A  convenience  sample  ln=.16)  v^as  obtained  from  participants  using  the 
ED  al  5  participating  hospitals.  Participants  were  the  parent/guardian  of  children 
H  ith  asthma,  ages  0-17.  After  signed  consent  was  obtained,  participants  were  con- 
tacted 1  -2  weeks  after  the  ED  visit  for  a  phone  interview  regarding  using  the  ED  to 
treat  their  child's  recent  asthma  episode.  The  findings  can  be  classified  into  two 
categories.  The  first  was  /.v.vHr.v  Kehiled  to  the  Health  Care  Delivery  System.  Sixty- 
seven  percent  reported  that  they  were  covered  by  a  third  party  insurance  provider 
and  have  their  own  regular  physician.  A  majonty  of  the  participants  (ft  I '.r)  utilized 
the  UD  for  treatment  of  their  child's  asthma  during  non-business  hours.  The  major- 
ity reported  medication  use,  but  only  ^Vr  reported  using  the  recommended  combi- 
nation therapy  of  long  and  short  acting  beta  agonists,  inhaled  corticosteriod,  and 
stabilizer  medication.  Approximately  25'7c  of  the  participants  expressed  concerns 
relating  to  medication  costs  when  asked  about  their  "biggest  challenges"  in  daily 
.isthma  management.  The  second  category  found  was  Issues  Related  to  the 
Family's  Ahilily  to  Manage  Asthma  Episodes.  Thirty-six  percent  reported  doing 
nothing  prior  to  bringing  their  child  to  the  ED.  Most  respondents  I72'7r )  reported 
that  the  decision  to  bring  their  child  to  the  ED  for  treatment  was  made  by  an  adult 
living  in  the  house.  Less  than  half  (47?f )  reported  having  a  written  asthma  action 
plan  for  daily  management  of  their  child's  asthma.  Of  those  that  did,  only  \W< 
described  a  plan  that  seemed  appropriate,  based  on  NIH  asthma  care  guidelines. 
Finally .  ^S' f  reported  that  asthma  often  interferes  with  noniial  daily  activities,  yet 
when  asked  if  they  believe  that  the  current  treatment  was  working,  82%  replied 
"yes".  From  the  information  obtained,  it  appears  that  asthma-related  ED  visits 
could  possibly  be  reduced  through  further  education  and  intervention  planning. 
The  proper  education  regarding  disease  management,  recognition  of  signs  and 
symptoms,  medication  administration,  and  expected  outcomes  would  be  beneficial 
to  the  patient,  their  fimiilies,  and  their  health  care  providers 
This  study  was  supported  by  the  Georgia  Department  of  Human  Resources,  the 
American  Lung  Association  of  Georgia,  and  the  WG  Raoul  OF-01  -078 
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COMPUTER  BASED  INTERACTIVE  EDUCATION  PROGRAMS  FOR 
HOSPITALIZED  CHILDREN  WITH  ASTHMA  AND  SICKLE  CELL  DIS- 
EASE, M,  Kinlow.  RRT.  Hughes  Spalding  Children's  Hospital,  A.  Hazzard. 
P.h.D.,  Emory  University  School  of  Medicine.  F,  .Adams,  RRT,  Hughes  Spalding 
Children's  Hospital ,  B.Batts,  MPH,  RRT,  Hughes  Spalding  Children's  Hospital. 

Introduction:  STARBRIGHT  World  is  an  innovative  computer  network  for  hos- 
pitalized children  that  pro\  ides  interactive  health  education,  as  well  as 
opportunities  to  meet  on  -line  with  children  in  other  hospitals.  Purpose:  This  study 
examined  whether  hospitalized  children  who  use  STARBRIGHT  World  would 
demonstrate  greater  increases  in  know  ledge  of  their  chronic  illness  when  compared 
to  control  patients  who  were  provided  standard  care.  Subject-s:  One  hundred  and 
ten  children  participated  in  the  study:  sixty  in  the  control  group  and  fifty  in  the 
treatment  group.  Sixty-three  children  were  diagnosed  with  asthma  and  47  had 
sickle  cell  disease  (SCD).  Most  {9S'7r )  were  African-American,  and  participants 
ranged  in  age  from  8  to  18.  Design:  This  study  utilized  a  prepost  treatment-  con- 
trol group  experimental  design,  with  children  randomly  assigned  to  experimental 
group  according  to  time  of  hospitalization.  Children  in  both  groups  received  verbal 
health  education  from  respiratory  therapy  IRT)  staff  as  pan  of  routine  hospital  care. 
Children  in  the  treatment  group  participated  in  one  to  three  sessions  of 
STARBRIGHT  World  use,  guided  by  a  research  staff  member,  several  of  whom 
were  RTs.  Features  of  STARBRIGHT  World  that  were  used  included  health  edu- 
cation activities,  videtKonferencing,  and  chat  rooms,  as  well  as  recreational 
features.  For  children  with  SCD.  Sickle  Cell  Slime-O-Rama,  an  interactive  educa- 
tional "game  show"  developed  by  STARBRIGHT  Foundation,  was  the  primary 
educational  activ  ity;  for  children  w  ith  asthma,  several  websites  accessed  via 
STARBRIGHT  World  provided  the  primary  disease  and  treatment-related 
informartion.  Previously  validated  knowledge  questionnaires  (for  SCD  and  asthma 
respectively)  were  administered  to  all  subjects  after  admission  and  before  discharge 
and  a  questionnaire  assessing  children's  subjective  responses  to  hospital  activities 
was  administered  at  post-testing.  Results:  Four  rejieated  measures  analyses  of 
variance  were  conducted  on  knowledge  scores  according  to  disease-age  subgroups. 
In  each  subgroup,  treatment  children's  knowledge  score  gains  were  greater  than 
those  of  control  children;  these  differences  approached  statistical  significance  1 
p=.06l  for  teens  with  asthma.  Ninely-six  percent  of  treatment  subjects  rated  them- 
selves as  liking  STARBRIGHT  World  "  very  much",  the  highest  rating  on  a  4- 
Opoint  scale.  Conclusions:  STARBRIGHT  World  shows  promise  as  a  health  edu- 
cation tool  which  RTs  and  other  healthcare  professionals  can  utilize  to  increase 
children's  disease  and  treatment-related  knowledge.  OF-01  -086 


ARK  SKI.F-RF.PORTKD  Sl!R\  F.Y  TOOLS  ADKQIIATE  FOR  SCREENING  OF  ASTHMA 
IN  El.KMEM  \R^  s(  IIOOI  S.'  Xtiki-  Truimi,  RRT;  Sharon  TronBaard,  RRT;  Dtnist  Rchd, 
RRT;  Milodv  Rmlriiiii.  /,  \l  V;  Richard  (.ildir,  RN,  I  NOR;  (iarv  Wtinstiin,  Ml),  Pri-shyle- 
rian  HiispiliU  ul  Dulla.s,  l>allu.s,  I  .\. 

B,\('K(;ROrNI):  The  health  of  children  is  a  lop  pnonly  for  both  legislatures  and  school  dtstncLs 
sl.iU'\Mdc  Hc;inng,  vision,  and  spinal  screenings  arc  mandated  by  the  Texas  legislature  for  schix)!- 
aged  children  and  arc  a.s,s(K-ialcd  with  prevalence  rales  of  2.3fit.  8,4%  and  2,2%,  respectively.  The 
Texas  Depanmenl  of  Health  now  idenufics  asthma  as  the  fifth  leading  reason  for  visits  to  school- 
based  health  centers  Tins  being  the  ease,  it  seems  appropriate  to  focus  efforts  lowards  asthma  surveil- 
lance in  schtxtl-aged  children  Asthma  has  Iradllionally  been  assessed  through  self-reported  survey 
melhixis  in  Ibis  population  However,  this  method  may  be  inadequate  to  effectively  capture  children 
that  may  benefil  from  asthma  inlervenuon.  Pulmonary  Function  Tests  ( PFTs)  may  olfcr  a  significant 
conmbulion  to  school-based  assessment  of  asthma.  Pt'RPOSE:  The  purpose  of  Ibis  study  was  to 
delermine  if  a  self-rc-porled  screening  tool  would  effectively  idenufy  children  with  asthma  or  if  this 
screening  too!  should  tie  complimented  with  Pulmonarv  Funclion  Testing    METHODS:  Following 
approval  from  the  School  Dislncl,  a  short  YE.S/NO  queshonnairc.  in  Spanish  and  English,  was  di-s- 
tributed  in  the  school  enrollment  packets  in  August  2U(X).  Surveys  were  dismbulcd  for  students  in 
grades  one  through  six  m  five  sehixils  in  a  large  mctnipolitan.  eeonomically  depressed  geographic 
area  lavg,  ll^/t  schw>l  lunch  program  panicipationi.  The  questionnaire  was  designed  to  identify 
asthma  and  allergy  symptoms  and  included  a  permission  slip  to  have  PPT  Studies  performed  Ques- 
tions focused  on  coughing/wheezing,  and/or  shortness  of  breath  related  to  disease-specific  vanables. 
Respiratory  Therapists  performed  pulmonary  Function  Tests  in  the  schools  using  a  PB- 100  hand-beld 
spirometry  system.  RESULTS:  3694  questionnaires  were  disuibutcd.  1696(46%)  were  relumed  and 
N=149()  met  criteria  for  inclusion  (ability  to  produce  reliable  PFTl  in  the  study.  The  demographics  for 
this  population  were;  54%  were  Hispanic,  26%  African  Amencan,  19%  Caucasian,  and  1%  other. 
The  mean  age  was  8,5  years,  51%  were  male,  49%  female.  To  the  quesuon  "Have  you  ever  been 
told  your  child  has  asthma  or  reactive  airway  disease?"  22.6%  responded  "YES  "and  of  these,  78.7% 
had  abnormal  PFTs  (<8(1%  predicted  values).  Conversely,  77.4%  responded  "NO "  and  29,8%  of  this 
group  had  abnormal  test  results  (these  would  have  gone  unrecognized  with  a  survey  mediod  only). 
Cbi-square  tests  were  performed  to  examine  the  relationship  between  normal/abnomial  PFTs  and  dis. 
ease-  related  vanables  All  findings  were  statisucally  significant  at  lbe/7=,05  level 
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Chesl  Colds 
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(XII 
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12  694 
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19  072 

000 

Physical  .Acuvity 

21  091 

IKIll 

23  673 
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CONCLUSION:  Self-reporung  suney  lool^  may  be  inadequaie  lo  effecuvely  capture  children  that 
may  benefit  from  asthma  inters enbon.  Pulmonary  Function  Studies  should  be  included  as  a  vital 
component  of  school-based  asthma  suneillance  programs  OF-01  -082 


ASTHM  \  M  \\  \(;KMFAT  IN  THE  PKOIATRIt  INTENSIVE  CARE  I NU:  CASE 
COMP  \RIS(  )NS.  Therosa  R\an  Schult/  BA.  RRT,  RN,  Shaven  Colbom.  AS.  RRT.  Roberta 
Hales  BS.  RR I .  Rjchard  Lin  MD,  Andrev.  T.  Cosiiinno  MD  The  Children's  Hospital  of 
Philadelphia.  Philadelphia,  PA. 

Introduction:  Asthma  continues  to  be  a  leading  cause  of  admission  to  the  pediatnc  inpatient 
setting-  In  an  effort  lo  suind^rdize  the  approach  to  care,  a  clinical  pathway  developed  and 
implemented  by  a  multidisciplinan  team  at  our  institution  resulted  in  a  decrea-sed  length  of  stay 
with  no  increase  in  the  re-admission  rale'.  This  inpatient  pmiocol  includes  the  carc  of  mild. 
mt_>derate  and  severe  asthmatics  m  our  Asthma  Care  L'nit    Because  our  expenence  mdicates 
that  appa")XimateK  lO'l  of  the  patienLs  admiited  for  asthma  will  require  admission  lo  the  Inten- 
sive Care  Unit  (ICU).  we  extended  the  asthma  paMix-ol  lo  include  management  of  the  cnucally 
ill  patient.  This  pathwav  guides  us  in  the  management  of  terbuialine.  heliox.  mechanical  venti- 
lauon  and  Isoflurane   Methods:  A  retrospective  rc\iew  of  admmed  ICU  patients  requiring 
mechanical  \  entilation  over  a  two-year  period  was  done.  Compliance  with  established  protocol, 
determined  cateeon.-  as  "•pathway"  or  "non-pathw  ay"  patient.  Vital  signs.  Pediatnc  Risk  of 
Mortaiii\  (PRISNl  ill).  FiO:.  maximum  dose  of  continuous  \entolin.  steroids  and  terbutaline. 
mechanical  vcniilaiion.  heliox  and  Isoflurane  hours  were  evaluated  as  well  as  ICl '  and  hospital 
lengthofsiav  (LOS)    Results:  10  pauents  v^en;  reviewed,  5  male  and  5  female,  average  age 
6.6"years  1  range  35  mos.  to  14  >ts.).  Of  these  patients.  7(Kr  were  managed  in  compliance  w-ith 
the  critical  care  pathway. 

Pathwav 

Non-Pathway 

Prism  III  12/24 

7/8 

4/4 

LOSdCVdavs) 

4 

2 

LOS  (hospital  davs) 

5.6 

4 

CV  max.  dose  imR/kn/hr.l 

1,2 

0.7 

Steroid  max  dose  (ms/ks' 

I,."* 

1 

Terbutaline  max.  dose  (mcs/kg/min.) 

->  -\ 

0 

Hehox  hours 

1.4 

0 

Mechanical  ventilation  hours 

32.1 

12.2-5 

Isoflurane  hours 

19,25 

0 

Fi02>  0.60  (hours) 

9.1 

1 

mean  values  presented  (n=10) 
Conclusion:  Although  tlie  sub|ective  ev  alualion  ot  this  pathway  was  posiUve.  our  retrospec- 
tive review  of  the  data  indicates  that  a  piisitiv  e  dilfea-nce  in  outcome.  LOS  ( ICU  or  haspilal ). 
between  pathway  and  non-pathway  cntical  care  asthma  patients  was  not  r^i/cd.  Discussion: 
The  difference  iii  Pnsm  111  and  cart  r^uinsments;  FiO;  >  0.60.  terbutaline  maximum  dose, 
heliox.  mechanical  \  entilation  and  Isoflurane  hours  suggest  a  disparity  rt-garding  seventy  of  ill- 
ness between  groups.  In  addition,  the  possibihly  exists  that  contamination  of  the  non-lrcatmeni 
group  occurred,  since  this  rrvicw  includes  patients  w  ithm  the  same  period  of  time   Further 
evaluaiinn  of  this  pmiivol  would  benefit  fmiii  a  prospciiivc  randomized  approach  to 
implenicnlaiion.  as  welt  as  a  discast-  s[^K'ciIk  indicator  ci'iicenimg  seventv  ol  illness 
Welsh  KM,  Napoh  L,,  and  Magnusson  M  Asthma  Clinical  Pathway  An  Interdisciplinary 
ApprtMch  to  Implemenlalion  in  the  Inpatient  Setting.  Pediatric  Nursing              DF-ni  - 1 20 
1999:25:79-87, 
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AN  ASSESSMKNTOKA  Kl  sl'IK\10K\    I  III  K  M'lST-DlRKCTKl) 
ASIU.MA  rUOC.KAM 
l:iimg  Dcaar.BS.  CRT.  Lisa  Bucllcl.MS.  KRI.  Rt  T.  I-  Hcrbt-n  Douce. MS. RRT 


Rfspiraiory  Therapy  Division.  The  Ohio  Stale  I'nisersiiN .  Colunibus.Ohm  and  Ilie 
.^nle^can  Health  Network  Asthma  Center.  CoUiiiibus,  OH 

Backgn>und:  For  oplinial  iiian.i[:enient  of  aslhma.  Ille  National  Heart,  l.unj;.  and 
BIixhI  Institute  ( NHl.BI  1  has  established  Oiiul<lim\  tor  ihe  nuianosis  uml  \hiiiai(e- 
meni  of  Asihrna.  These  guidelines  suggest  that  when  asthma  is  properly  managed, 
emergency  riHim  visits,  unscheduled  dcvlors  visits,  hospitalizations,  and  school  or 
work  days  missed  due  to  asthma  are  decreased.  The  Aslhma  Center  is  a  respiratory 
therapist-directed  aslhma  education  and  treatment  program  designed  to  adhere  to 
the  NHLBI  guidelines  Objective:  The  objective  of  this  study  was  to  dciemune  if 
participants  in  the  .•\sthma  Center  impro\e  spirometric  test  results  and  decrease  fre- 
quency ol"  symptoms,  emergency  nxmi  visits,  hospitali/alions.  unscheduled  doctors 
visits  and  school  or  work  days  missed  due  to  asthma.  Design.  Sample,  and 
Procedures:  This  was  a  retrospective  study  companng  one  year  ol  historical  data 
and  initial  spirometric  data  from  S:  new  participants  in  the  .Asthma  Center  w  ith  the 
same  data  after  ihev  had  been  enrolled  in  the  program  for  at  least  one  year.  The  his- 
toncal  data  was  collected  from  medical  records  and  included  number  of  emergency 
room  Msits.  hospitalizations,  unscheduled  dcKiors  visits,  school  or  wurk  days 
missed  due  to  aslhma.  use  of  spacer  and  [>eak  now  meter,  and  the  frequency  of 
symptoms  (coughing,  wheezing,  shortness  of  breath,  chest  lighmess.  and  sinus 
infeciionl.  The  spirometnc  d.ita  included  peak  expiratory  How  (PEFl.  forced  vital 
capacity  iFV'Cl.  forced  cxpiraton  volume  in  one  second  (FEVI ).  forced  expiratory 
How  between  :.'>'>  and  7.<i<-,  of  the  FVC  (FEF25-75'J|.  Data  were  analyzed  using  a 
one  sample  t-test  and  chi  square  tests  with  statistical  significance  defined  as  p  < 
0.05,  Results;  There  were  statistically  significant  (p<0.0.'il  improvements  in  all 
spirometric  tests  and  symptoms.  FVC  improved  by  1  Fr;  FKVl  improved  by  W7c: 
PEF  improved  by  27<~c.  and  FEF2.'i'7r-75'"r  improved  by  JK^,  Of  the  patients  who 
complained  of  asthma-related  symptoms.  76'^;  reponed  improvement  in  coughing; 
73%  reported  improvement  in  wheezing;  ^Y't  reported  improvement  in  shortness  of 
breath;  80't  reported  improvement  in  chest  lightness;  Sl<7  reponed  improvement  in 
their  sinus  problems.  While  there  were  no  statistically  significant  differences 
between  the  number  of  emergencv  room  v  isits  or  hospitalizations,  there  were  statis- 
tically significant  (p<(l,05l  decreases  in  the  number  of  unscheduled  doctors  visits 
(.3.19  ±  4.61  and  davs  of  school  or  work  lost  ( 1 ,95  ±  3. .3)  due  to  asthma.  Prior  to  the 
initial  visit  only  K.i'r  used  a  peak  How  meter  and  15,7'7  used  a  spacer,  Afterayear 
enrolled  in  the  Asthma  Center  97.6'^  used  a  peak  fiow  meter  and  1  OCf  used  a 
spacer.  Conclusion;  .A  respiratory  therapist-directed  asthma  management  program 
designed  to  adhere  to  the  NHLBI  guidelines  for  optimal  management  of  asthma  can 
improve  spirometric  measurements  and  decrease  the  frequency  of  asthma-related 
symptoms,  the  number  of  unscheduled  doctors  v  isits.  and  the  number  of  school  or 
work  davs  missed  due  to  asthma.  OF-01-135 


DimiCTION  OF  OCCULT  liXllRCI.SK  INDUCED  ASTHMA  IN  COLLEGIATE 
ATHLtTE-S  1  OI.I.OWINCi  A  SIX  MINirn:  ffiEE  RUN 

JahaiQlLU.  Mill  LombaiJi  V.  ()C<inn<.r  D.  luni!  K.  HiK)  P.  l%my  L.  Ingrutu  D.  Imcph  J. 

Sanli's  C.  Thomjis  J,  Johnvm.  M  S  .  R  R  T 

Umt  Miind  Inivcrsity.  School  of  Health  Prorc»«lon».  DivKion  of  Rcspii»loiy  Cure.  Brooklyn. 

New  York.  Ii:ill 

RnCHrch  Quwllon:  What  i»  the  prrvalcncc  of  e«n;i»c-induccd  Mlhnu  in  alhlcli-^  utin  piny 

inlcrcullcgialc  sports'  Data  fnmunhcr  researchers  iKukafVaci  al  and  Harru-  It: 

prevalence  inay  nincc  from  *)^*  in  high  school  athletes  lo  2(K'  mlHntishirn  m 

smalt  study  investigated  the  prevalence  in  agnmpol  intca-ollcgiatc  athletes. -n  'I'uv, 

Methods  &  MuterlaU:  Alhlclic  trainers  and  cuiichcs  rcciviitcd  volunteers  from  male  and  feiriiilc 
inlcr-cullcgiate  athletes  uho  play  baskclhall.  stKCcr  and  track,  Volunteci^  v^^crc  KTCcnai  and 
exclusion  cntcna  included  being  a  current  respiratory  trocl  infection,  a  diagnosed  history  of  ado- 
lescent or  adult  asthma  or  cxcrcisc-induccd  asthma,  smoking  and  clinical  evidence  of  a 
respiratory  infcelion  Participants  signed  an  informed  consent  and  then  completed  a  screening  lur- 
vey  regarding  their  pergonal  and  family  medical  history .  Baseline  and  subsctjucnt  spirometry  wo» 
pcrtormed  using  ATS  cnlena  fivr  calibration  and  performance  validity  using  a  Renaissance  (Puri- 
tan-Bennett Corp  .  U-ncxa.  KSl  A  resting  EKG  iKoKo  Rliylhm.  Pulmonary  Data  Ser^lce^. 
Louisville.  COi.  tympanic  body  lemperalurc.  and  pulse  rale  were  taken.  The  ambient  temperature 
and  relative  humidity  of  the  gymnasium  was  recorded  for  each  day  of  testing 

The  panicipants  were  required  to  ran  for  six  minutes  in  j  gymnasium  at  a  speed  Iful  v^ould 
produce  a  heart  rale  of  approximately  80*5  of  their  predicted  maximal  hcatr  rale  ( 220  -  age  X 
0,801,  Immediately  after  the  run  die  participants  were  seated  without  a  cool  down  and  a  post-cxcT- 
cisc  spirometry,  heart  rale  and  tympanic  temperature  were  taken,  Subiicqucnt  spirometric  value* 
were  taken  In  the  fivc-niinule  intervals  up  to  30  minutes  post  exercise. 
The  Univcniily's  institutional  review  board  for  human  research  (IRBl  approved  the  study. 

Results:  Twelve  intercollegiate  athletes  met  the  inclusion  cnlena  and  signed  informed  consenr 
The  average  age  was  19  y/o  (range  18-211  with  an  average  height  of  67,4  inches  (the  average 
male  was  70  inches  while  die  average  female  was  66  inchesi  and  weight  of  1 50  lbs  (the  average 
male  was  32  lbs,  heavier  Uion  his  female  counlerpani.  There  were  no  significant  differences  in 
lynipanic  body  temperature  (96,3T).  bkxxi  pressure  ( 1 16/72  male  vs,  1 16/69,4  fcmalel  or  icsung 
heart  rale  (7 1 ,2  male  vs.  72,7  fcmalel  among  the  panicipants.  Of  the  1 2  panicipanls.  .'i  male  and  7 
female,  two  had  a  15'i  or  greater  drop  in  their  FEVI 'J  (f=EVl/FVCl.  Both  panicipanls 
experienced  an  18'»and  15%  decline  in  their  FEVI 9r  al  1 5  minutes  post  ninning  and  both  of 
these  panicipants  recovered  to  within  61  of  their  ba,scline  FEV 1  "J  by  Ihiny  minules.  Panicipanls 
were  between  18  and  21  years.  There  were  no  significant  differences  in  pre  and  post  tympanic 
(body  1  lemperalurc  or  in  pulse  rale.  As  might  be  expected,  there  were  no  complaints  of  shonnes.s 
of  breath,  wheezing  or  chest  lightness.  Ambient  conditions  expenenccd  a  relative  humidity  of 
32-0*^  ±  1.0^  and  a  temperature  which  averaged  73,2" F  (71 .6"  F  to  76, 1"  Fl. 

Conclusion:  Our  limited  daui  suggests  that  a  number  of  intcr<ollegiate  athletes  may  have  undi- 
agnosed or  occult  exerciscd-induced  asUima  and  that  further  study  is  necessary  to  determine  the 
prevalence  of  EIA  in  inter -collegiate  athletes, 
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rra;  i  se  of  peep  in  a  mechanically  vxntilated  pediatric  astkvutic:  a  c.vse 

REPORT.  Riil^nji  I ,  Hates  BS.  RRT.  Thcrevj  Rvan  Sthullz  BA.  RRT.  RN.  Ann  Mane  DcLucca  CRTT, 
Trov  tVm.ngucz  MD.  ,\ndie»  Coslanno  MD  The  t^iildiens  lli-pilal  of  Philadelphia.  Philadelphia.  PA 

Backround:  Approximately  ten  penxnl  of  pauenls  admined,  lo  our  institution  w  iih  asthma,  require  intensive 
care  Recognizing  the  need  for  a  systematic  approach  to  the  management  of  these  patients,  a  cnhcal  care  asthma 
pathway  was  developed.  incloOing  the  use  of  conunuom  alhuleml.  intravenous  ( IV I  icrbulaline.  hcliov  therapy, 
mhaled  isofluranc  and  guitlelincs  for  the  nianiigemcni  of  positive  prcsMur  mcvhanical  venlilation.  The  asllima 
patient  rcquinng  positive  pressure  mechanical  ventilation  presenls  a  uniijiic  challenge  The  lilcraliin;  vuggcsLs 
thai  the  apphcalion  of  PEEP  may  reduce  the  wort,  of  breathing  in  paticnls  with  severe  airflow  ohstmcuon  either 
dunng  the  weaning  pha.se  tmm  mechanical  ventilation  ot  when  venulalory  assisiance  is  required  tor  respiratory 
:le  fatigue  ( 1 1  Our  protocol  rcvommcnds  frequenl  assessmcnl  of  .lulo-PEEP  and  guidelines  for  the  applica- 
tion of  mechanical  PEEP  Icxtnnsicl  Extnnsic  PEEP  ls  set  al  zeroin  the  chemically  paralyzed  patient  and  at  the 
level  of  measured  aulo-PEEP  in  the  spontaneously  breathing  patient 

IntrxKtuetion:  This  lt»-]vg  female,  with  a  historv  of  asthma,  was  admined  lo  an  outlying  Emergency  Dcpan- 
meni  in  severe  respirjiorv  distress  She  prexrnlcd  wiih  altered  menuil  stanis.  minimal  airtlow  movenienl  with 
inspiralnrv  and  cvpiralLsry  wheezing  upin  auscuilation,  oanosis  wilh  a  Sp<>  Hty^r  in  loom  aif.  Lichvjsni^'  10 44 
brealhs  per  minute.  iach>cardic  lo  2tm  hears  per  minulr.  nasal  fljnng,  and  sutisiemal  reuactions  The  patient 
receivix]  subcutaneous  cpinephnne  Iw icc,  IV  magnesium  sulLiic,  solumedn.l,  torbulajinc.  cominuous  inhaled 
albuterol  and  inlcTmitlcniintiaJedatnivenl   With  minimal  resptmvrloificrapv  and  evidence  of  a  pnmary  respi- 
ralorv  acidosis,  pH  ot  7  0  and  PaCO;  1 25  ion,  the  paucnt  was  inluKTIcd  and  transferred  to  our  insnnition 
Upon  amval  to  our  Pcdiatns  Inlensivc  Care  Unit,  she  was  reinnibjievi  w  iih  a  -S  IJ  cuffed  cndooochcal  luhe  and 
venulated  with  Synchronized  tnlennincnl  Mandators  Vcnlilalion  i  SIMV  i  mixle.  mechanical  hequcncy  15. 
Tidal  Volume  iV,!  t.Wml.  PEEPIlciiiHJ).  Inspiratory  Time  iTii   75seconds.  FiO;  1,0;  resultani  peals  pressure 
tPIPl  of  43c-niH;0  The  chest  radiograph,  al  this  time  indicated,  hypenntlalion  with  a  nghl  lower  lobe  .ilclccta- 
SLS.  As  respiralors  acidosis  [wsisicd  i  masinium  PaCO;  of  191  loirl.  care  was  cscalaled  in  accordance  Moth  the 
cnncal  care  aslhnu  pathwa>  to  include  conunuous  IV  icihuuiline.  intcmnltcnl  IV  steroids,  kelamine.  pancuro- 
nium, magnesium  and  s-a]cium,  isorturanc  inhatanon  and  albuterol  via  mline  metered  dose  inhaler  with  a 
spacer  device  Afurr  si  vteen  hours  ot  mechanical  vcnulalion.  the  panent'  s  condition  stabilized  and  the  neunv 
muscvilar  blockade  was  disconunucd   Measured  aulo-PEEP  was  14  cm  H:0  and  artcnal  blood  gas  analv  sis 
indicated  pH  7  M.  PCO;  57  tocr.  K};  yx  Itnr.  HCOi  .¥1  base  excess  3  8  on  SIMV.  hequcncy  24,  Vt  1  HOml. 
PEEP  ?  anH<).  Ti  bseeonds.  FiO:  45  and  PIP  50-5.5cmH:0  Frequent  assessment  of  aulo-PEEP  was  done 
uuhzmg  a  Bicore  CPIOO  to  delcrminc  best  PEEP  in  this  now  spontanctm-sly  breathing  paDcnr 


PEEP 
icm  HsOl 

PIP 

(cmH^Ol 

Exhided 

Nrdrtll 

Airway  Resislancc 
(cm/lyscel 

Lung  Compliance 
Iml/cm  H.()l 

1 

44 

129 

52 

9 

.5 

4t 

137 

.54 

10 

8 

39 

148 

55 

15 

10 

37 

155 

48 

20 

12 

37 

160 

45 

30 

14 

37 

154 

41 

45 

Bctauw  meeting  auio-PEEP  yielded  hcsi  lung  compltaiwc  and  jtm  j>  n-MNUncc,  while  mainlaining adcqualc 
(n>gcruiion  and  ventilalion,  with  a  subjective  avscssmcni  conxiMeni  with  impmved  wort;  ot  breathing  in  this 
aw  ake.  vpont-incously  breathing  paiicni.  14  cm  HO  of  mcchanital  PEEP  w  a»  conimucd  As^scvsmenti  of  aulo- 
PKKF  conUnued  and  dexTcmem'.  in  applied  mcciianical  PEEP  were  adjusted  accordingly   This  palicni  was  ^uc- 
ccisfuIK  weaned  loc^tubaiinn  within  l2hour\ 

Discus^:  Apphcauon  o(  mechanical  PREP  at  the  level  matching  measured  auloPEEP  seemed  beneficial  in 
(he  management  of  this  pediatnc  asthma  poticnt  rcquinng  poMtivc  pressure  mechanical  vcntilalion.  Tlic  uw  of 
extnavic  PEEP  and  timing  of  lU  application,  deserves  further  mvestigatiun. 


I    GoctfnedSB.Rovki  A.  MiIic-FjniliJ  Dynamic  Hypennnaiion.  Inlnatw;  PEEP  and  ibe 
MechanicaJly  Ventilated  Patient  Imensivc  Critical  Care  Digesi  l^Sft  5:30-3 
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PILOT  SlTtVE^  TO  DKTKRMINE  POTENTUL  INDOOR  TRIGGERS  OF  INNER-CIT^ 
CHILDREN  \VH  H  ASTHMA 

Marsha  A  Roizcr^  CRT.  Rnhcrt  Chalbum  RRT.  FAARC.  Timothy  R.  Mym  BS.  RRT    Ramtxm 
Babies  ^ind  Childnrn's  Hospital.  Cleveland.  OH. 

Introduction:  Asthma  is  a  chronic  inflammatory  airway  disease  thai  affects  ^>pro\imately  5  million 
children  in  Ihc  United  States  While  ^ihtm  is  the  most  common  discharge  diagnosis  in  pcdialiic  hospi- 
tals, il  also  accounts  tor  signitii.;ini  ilaily  mortiidity  Children  with  asihin;i  tend  to  hj\c  incrvascd  air- 
way sensitivity  to  a  \anety  ol  stimuli,  such  a.s  allergens,  imlants.  and  viruses  Often,  an  offending  emi- 
ronmenia!  trigger  can  in  large  part  be  kx:aied  within  the  piilicnis  own  home  While  asthmatic  families 
appeared  to  have  a  solid  foundation  of  knowledge  in  relation  to  the  disease  and  nHxIicaiions  prescribed, 
this  knowledge  Klsc  appears  inadequate  in  identifying  causative  triggers  (RcspCiirc  1998. 43(  lOi 
844)  Asthma  trigger  education  could  potentially  be  stnramlined  to  specific,  common  indoor  inner-city 
allergens  if  they  could  be  idenufied.  Tlie  purpose  of  this  study  was  to  identify  specific  indoor  asthma 
tiiggers  or  tngger  calcgones  prc>ciil  in  inner -city  homes  Methods.  0\er  a  ?-month  pcnod  (May- 
August  1.  all  family  caregivers  of  patients  admittcti  to  our  Asthma  Care  Unit  (ACT)  were  asked  lo  com- 
plete a  questionnaire  to  identify  indtx)r  asthma  triggers  that  w  ere  present  in  their  placx-  of  residence. 
The  quesbonnairc  was  designed  to  idenufy  allergens  by  category:  Second-hand  Smoke.  Dust  Nines. 
Fumes.  PcLs.  Pests  and  Mold.  Each  main  tngger  category  had  specific  allergens  and  s*>me  potcnual 
preventative  or  causative  behaviors. Results:  A  total  of  1 13  children  and  Ihcir  families  panicipaled  in 
this  dcscripuvc  pilot  study  on  Inner-cily  indo.>r  asthma  tnggets  Presence  of  indivr  tnjigers  identified 
by  families  ranged  from  l>- 1 1  triggers  (out  of  a  possible  22  listed  l  l"he  a\eragc  number  ot  identillcd 
indoor  triggers  per  home  was  5.2.  The  five  most  prevalent  sources  of  potential  triggers  in  this  cohort  of 
patients  were  caipeung  in  child's  bedroom  (76. 1*5^  (.  presence  of  gas  stove  (72.6%).  carpeting  in  "tele- 
vision" ax)m  (61  7'r  ).  presence  of  stuffed  animals  in  the  child's  bedroom  (tO.2'^  ( and  exposure  to  sec- 
ond-hand smoke  ( 12  7'-, )  (Jn  a  piv\cntaine  note,  the  following  pca-cnlagcs  of  fantiltcs  reponed 
potential  positive  mgger  remediation  heha\  lors:  w  ashing  of  bed  linens  >  ]  tinWweck  (87% ).  v^hnium- 
ing  of  carpels  >2  times/week  (78.8%  l.  households  reporting  no  smokers  (76.6% )  and  presence  of  dust 
proof  casings  on  pillows  and  matlicvses  ( 25  7%  i.  In  the  Uiblcs  below  are  rcsulis  repimed  for  presence 
of  triggers  by  category  (averages)  and  identified  tnggers  per  household  (perccnugcs  i, 
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2.28 
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1.65 

Stvontl-hami  smoke 

1.36 

IndwrTriaKP 

None 

;ii.8'>i 
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I  18 
1.09 
0.50 

22(I9.5<»I 
15(I3J%) 
7(6^*1 
2(1  S*) 
I  (0.9»l 
;(l.8» 


CondusianiMosl  inncr<ity  a.slhnutic  families  that  (niticipatcd  in  this  snidy  had  exposun:  10  signiti- 
cani  amounts  of  inUtxir  alleigens  in  their  own  homes. 
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Does  Asthma  Education  Improve  Outcomes  in  Hospitalized  Asthma  Patients? 

William  F,  Bria,  M.D,.  Diane  While,  RRT 
University  of  Michigan  Health  Systems,  Ann  ArLx)r.  Michigan 
INTRODUCTION;  Aslhma  is  the  most  common  chronic  respiratory  condition  in  the  United 
States  today.  Asthma  statistics  and  asthma  related  deaths  continuing  to  nse  each  year.  With  this 
mmind.  the  University  of  Michigan  Health  System  (UMHS)  implemented  an  Adult  Asthma 
Education  Pnjgram  in  February  2(  X )  1 .  lo  measure  the  impact  ot  an  asthma  disease  management 
education  program  (ADM)  has  un  impmving  outcomes  in  huspitali/cd  aslhma  patienLs. 
OBJECTIVE:  To  improve  patient  education,  decrease  health  resource  utilization,  and  to  ofler 
the  unique  opportunity  for  medical  students  to  participate  directly  with  chronic  disease  manage- 
ment under  the  guidance  of  respiratory  care  and  attending  physician  staff.  The  model  of  this 
inpatient  patient  cducaiiun  program  was  targeted  lu  iiiier\ciie  with  the  patient  at  the  "teachable 
moment"  i  e    hospitali/jlion  where  upitn  the  patient  l^a^  remgni/ed  that  their  current  asthma 
management  practices  have  tailed. 

METHODS:  The  IMHS  asthma  education  program  consists  of  a  one-hour  education 
intervention  uuli/ang  third  and  fourth  year  medical  students  as  the  pnmary  patient  educators. 
Patients  complete  initial  and  follow-up  self  reported  surveys  identifying  previous  asthma  man- 
agement experience,  missed  days  from  work  and  school,  overall  health  resource  utilization,  and 
overall  patient  satisfaction  with  asthma  management.  The  rtsulLs  of  the  34  patients  we  have 
educatwj  to  date  are  listed  in  the  table  below. 
RESULTS: 


Parameter 


Initial 


3  weeks 


3  months 


Prior  asthma  managment 

Hospitalizations 

Emergency  room  visits 

Unscheduled  office  visits 

Days  spent  ill 

Days  out  of  work/school 

Aslhma  conlroI-p(K)r 

Patient  satisfaction  \^'ith 

Asthma  Management  -  very  satisfied 


4 

34 

69 

0 

74 

1 

50 

2 

190 

60 

361 

122 

12 

0 

67% 


CONCLUSION:  As  we  coTitinuc  To  oblain  data,  we  conclude  iLial  palieni  education  of  chmnic 
disease  managcnicnl  with  the  inclusion  of  written  patient  self-management  plans  can  impact  on 
improved  patient  outcomes  and  satisfaction,  decrease  in  hetiTth  iiesource  utilization,  and  priwidc 
a  valuable  learning  experience  for  medical  students  on  disease  management  thn^ugh  the  utiliza- 
tion of  patient  education  ;ind  implementation  of  patient  self-management  plans.    We  tound  in 
this  study  alone,  nearly  ninelv  [vaent  ot  all  the  patients  had  no  written  asthma  management  or 
action  plan  pnor  to  the  hospil.il  asthma  education  inIcr^■c^tion    Further  stiiiK  into  this  suhiecl 
could  enhance  theijualnv  ot  life  ot  other  .Lsihrnalics  through  the  iniplemenl.ilioii  nl  hospilali/ed 
asthma  education  pntgnuns  with  wnltcii  (utient  sc.]l-m.inagemenl  pl.iiis  ulili/iiig  iiiciln..il 
students  as  pnmar>  piitient  educators  at  a  "teachable  moment"  when  a 
patient  has  realized  that  current  asthma  management  has  failed. 
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ASTHMA  EDUCATION  SESSIONS  PRESENED  DURING  A 
SUMMER  CAMP  EXPERIENCE         Cathv  Wal.ston.  BS.  RRT. 
RPFT.  Children's  Hospital  MetJical  Center,  Cincinnati,  Ohio 
The  number  one  reason  for  hospital  admissions  and  absenteeism  in 
schools  in  the  pediatric  population  is  due  to  respirator)'  diseases.  A  sig- 
nificant number  of  these  respirator)  illnesses  are  due  to  asthma.  Each 
year.  Children's  Hospital  Medical  Center  (CHMC)  and  the  American 
Lung  Association-Southwest  Ohio  Branch  (ALA-SWOB)  cosponsor  a 
camp  for  children  with  asthma.  While  at  camp,  the  children  participate 
in  traditional  camp  activities  as  well  as  asthma  education  sessions. 
These  education  sessions  are  based  on  the  National  Institutes  of  Health 
(NIHl  Guidelines  for  Asthma  Education.  We  wanted  to  know  if  partici- 
pants increased  their  knowledge  about  asthma  during  the  camp 
education  sessions.  A  five-part  program  was  presented  Sunday  through 
Thursday  mornings.  These  sessions  included  information  about  basic 
anatomy  and  physiology,  asthma  triggers  early  warning  signals  of  an 
asthma  attack,  medications,  and  self-managenietit  and  relaxation 
techniques.  Campers  were  divided  into  three  groups  based  on  age.  For 
the  purposes  of  this  project,  only  the  campers  of  the  age  seven  and  eight 
year  old  grouping  were  evaluated.  There  were  eighteen  participants  in 
this  group.  Fourteen  children  of  this  group  w  ere  boys.  Twelve  or  75% 
of  this  group  were  first  time  campers.  Parental  permission  was  obtained 
for  the  campers  to  participate  in  the  program.  Panicipants  were  given  a 
twenty  question  multiple-choice  lest  before  the  first  educational  session 
and  after  the  last  session.  The  results  of  the  pre  and  posttest  were  com- 
pared using  a  two-tailed  critical  t  value  statistical  analysis.  When  com- 
paring the  results  of  the  pre  education  sessions  to  the  post  education 
sessions,  there  was  not  a  statistically  significant  improvement  in  the 
knowledge  gained  by  the  campers.  Ho\ve\er,  there  was  a  trend  for  the 
campers  to  have  an  increase  in  knowledge  about  their  aslhma. 
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COMPARISON  Ol-  POINT  OF  CARE  LACTATK  ANALYSIS  TO  LABO- 
RATORY ANALYSIS  IN  PEDIATRIC  PATIENTS  WITH  CONGENITAL 
HEART  DISEASE 

Jenni  L.  Riiiikc.  BS.  RRT.  Jerri  McNamara.  BA,  BS,  CCP.  DuniKi  KinnciiK-vi.-r, 
MLT.  Slcven  Schwan/,  MD.  David  Nelson.  MD.  PhD 
The  HEART  Center.  Children's  Hospital  Medieal  Center.  Cincinnati,  OH 

Iniro:  Lactic  acid  production  from  anaerobic  melabolisni  can  occur  in 
hypoxia,  cardiogenic  and  septic  shock,  heart  failure,  hypoxia,  respiratory 
insulTiciencv  and  hematologic  disorders.  Serum  lactate  analysis  is  usually 
performed  in  the  central  laboratory,  taking  4.S  -  61)  minutes.  We  evaluated 
the  iSTAT  CC;4+  Lactate  and  Blood  Gas  Cartndge  (l-STAT  Corporation. 
East  Windsor.  NJ )  in  order  to  determine  the  correlation  with  centralized  lab- 
oratory testing.  Methods:  Split  sample  testing  was  performed  on  45 
samples  from  5  patients  with  congenital  heart  defects.  The  blood  was 
analysed  using  the  iSTAT  CCi4-^  cartridge  and  analy/er.  and  the  matched 
sample  was  shipped  to  the  central  laboratory  on  ice  for  analysis  on  the  Vitros 
950  Chemistry  ,-\nal\/er  I  Ortho-Clinical  Diagnostics.  Raritan.  NJl,  Linear 
regression  \\  as  used  to  determine  correlation,  slope,  and  intercept  values. 
Bias  and  precision  were  determined  using  the  technique  described  by  Bland 
and  .Mtnian,  Results:  Correlation  coefficient  (r  value!  was  0,99,  slope  was 
0,986.  intercept  was  -0,1.  (p<0,001).  Bias  was  0,1  mmol/L.  while  precision 
was  0,22,  Results  from  the  iSTAT  CGA+  cartridge  were  available  in  two 
minutes,  A  cost  comparison  that  included  staff  time  revealed  that  laboratory 
costs  were  $7.50  while  bedside  testing  costs  were  $5.79. 
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Conclusions:  We  found  bedside  lactate  measurements  using  the  iSTAT 
CG4-I-  cartridge  to  be  rapid  and  cost  effective,  with  good  correlation  to  labo- 
ratory analysis,  OF-01-027 


PEDIATRIC  MANUAL  RESUSCITATION  DEVICES  FUNCTION 

C,  Mettler.  J.  Sawders.  J,  Koss,  MS.  RRT.  lAARC  &  D,  Cullcn.  LdD. 

RRT.  FAARC. 

Respiratory  Therapy.  School  of  Allied  Health  Sciences.  Indiana  University, 

Background:  We  evaluated  six  different  pediatric  manual  resuscitation  bap. 
The  bags  used  were  made  by  Ambu.  Rusch  (2).  Pulmoncx.  Ba.xter  and  Alle- 
giance, The  research  was  conducted  in  order  to  dcteniiine  function  and  the 
fractional  delivered  oxygen  concentration  { FijOi  I  with  a  lOOrj  Qi  source  and 
to  detcnninc  fimction  vVith  \  ;ir\  ing  tidal  volume  delivery ,  Methodology:  The 
oxygen  w.Ls  gncti  \ui  a  calibrated  How  meter  at  15iymin  and  measured  with  a 
Hildson  RCT  55'«  I  cahbrated  analy/er  for  eveI^  tn;il  according  to  AST.M  1-- 
920  and  ISO  X.W2  which  specify  an  outcome  o'f  FyO:  of  >  or  =  to  85%  with 
attachments  and  >  or  =  to  iiWr  without  attachments  for  each  device.  Four  6- 
niiniile  trials  for  every  bag  w  ere  conducted  with  a  lung  simulator.  Two  of  the 
uials  were  done  with  a  tidal  volume  (Vx)of  1.50  mL  iuid  the  other  two  trials 
used  a  Vi-of  40f)  niL,  Each  tnal  was  done  with  and  without  an  oxygen  reser- 
voir system.  Rate  and  l:E  ratio  were  checked  via  a  stopwatch  and  chronome- 
ter. Results:  The  use  of  a  reservoir  system  increased  the  FdOi  of  die  bag  and 
decreased  the  time  required  for  the  bags  to  reach  a  higher  FdOi,  Results  from 
1-6  minutes  varied  from  79%  to  100%  at  a  tidal  volume  of  150  mL  wiUi  a 
reservoir,  and  from  88%  to  100%r  at  a  tidal  volume  of  4(X)  mL  with  a 
reservoir.  Results  from  1-6  minutes  varied  from  42%  to  79%  at  a  tidal  volume 
of  1 50  mL  without  a  reservoir,  and  from  40%  to  57%  at  a  tidal  volume  of  400 
mL  without  a  reservoir  (see  figure).  Experience:  Therapists  should  be  aware 
that  a  higher  FdO:  can  be  delivered  with  a  reservoir  and  larger  tidal  volume  as 
opposed  to  a  smaller  tidal  volume  and  thai  de\  ices  may  require  4-5  minutes  to 
achieve  their  Maximum  FpO:   Conclusions:  De\  ices  should  be 
independently  tested  to  secure  the  best  de\  ice  lor  the  pediatnc  patient 
independent  of  cost, 
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OUTCOMES  OF  PULMONARY  HEMORRHAGE  SYNDROMES  (PHS) 
IN  THE  PEDIATRIC  INTENSIVE  CARE  UNIT  (PICU) 

Colleen  Upton.  R,R,T,.  William  Wheeler.  M.D,.  and  James  Sidman.  M,D, 

Divisions  of  Otolaryngology  and  Critical  Care  Medicine.  Children's 

Hospitals  and  Clinics.  Minneapolis.  MN, 

BACKGROUND  AND  OBJECTIVE:  Pulmonary  hemorrhage  in  the 
PICU  is  diagnosed  more  frequently  than  in  past  years  and  is  caused  by 
multiple  etiologies.  We  sought  to  determine  the  outcomes  in  patients 
with  PHS  presenting  w  ith  respiratory  failure,  pariicularly  when 
analyzed  in  terms  of  the  type  of  bleeding  on  presentation, 

METHODS:  We  retrospectively  evaluated  outcomes  of  all  pediatric 
patients  aged  10  days  to  16  years  admitted  to  our  PICU  with  acute  PHS 
and  respiratory  failure  from  January  1995  through  December  2000,  We 
assessed  each  patient  for  type  of  hemorrhage  |diffuse  alveolar  (DAH) 
versus  localized  airway /parenchymal  (LAP)],  This  was  determined  on 
admission  by  radiography  and  bronchoscopy.  Outcomes  measured 
included  days  of  mechanical  ventilation  (MV).  need  for  high  frequency 
oscillation  (HFO).  days  of  hospital  stay  (HD).  recurrence  of  bleeding 
(Rl.  development  of  multi-organ  failure  (MOF).  need  for  surgical  inter- 
vention (S),  need  for  home  care  (HC).  and  survival. 


RESULTS 

Outcome  Variable 

N 

HU 

,VlV(d)    %HFO    %MFO  %R 

%S 

<7rHC  ^survival 

DAH 

12 

27 

11            33            17          17 

8 

25            100 

LAP 

12 

137 

64            25           42          83 

67 

100          67 

"p"  Value 


.05       .06 


.62 


.003     .001 


.001 


There  were  no  significant  differences  between  groups  in  mean  airway 
pressure,  need  \'ov  inhaled  nitric  oxide,  or  length  ol  PICU  stay.  There 
was  a  signiHcani  ditTercnce  in  the  frequency  of  recurrent  pulmonary 
bleeding  in  the  LAP  group,  many  of  whom  had  congenital  heart  disease 
or  pulmonary  vascular  lesions. 

CONCLUSIONS:  We  conclude  that  DAH  with  respiratory  failure  have 
substantially  better  outcomes  than  LAH  presenting  to  PICU.  We  specu- 
late that  these  differences  may  be  related  to  underlying,  poorly  respon- 
sive lesions  resulting  in  recurrent  PHS.  Multiple  early  interventions 
may  be  necessary  in  this  group  of  patients.  OF-01-059 


Comparison  of  Two  Methods  to  Deliver  Subambient  Oxygen  to  Infants  with  Hypoplastic 
Left  Hearts  \'ia  an  Oxyhood 

David  M.[>3lciniBS  RRT.  Robert  L  Chdtbum.  RRT.  F.-V.^RC.  Timothy  R.  Myen,  BS  RRT, 
Rainbow  Babies  &  Children's  Hospital.  Cleveland,  OH. 
Introduction:  Sunival  of  infants  with  hypoplastic  left  heart  syndrome  ( HLHS)  is  dependent  upon 
achieving  several  therapeutic  goals  One  goal  is  to  maintain  a  balance  between  systemic  and  pul- 
monary blood  flow  This  can  be  achieved  using  suhambient  Loncentralionsof  ox>gen(  1500'^). 
Subambient  oxygen  concentrations  can  be  delivered  by  adding  a  measured  flcA  of  nitrogen  to  the 
inhaled  gas  (ble^-in  technique).  Some  children  with  HLHS  require  mecharucal  ventilauon  strictly 
for  the  precise  delivery  of  subambient  oxygen  to  meet  the  aforementioned  goal.  Theoretically. 
mechanical  ventilation  could  be  avoided  by  adrrunistenng  subambient  o.xygen  with  a  hood  setup. 
Cardiology  and  Canliothoracic  Surgery  at  our  insbtubon  desire  subambient  oxygen  stabilits  in  5- 
10  minutes  after  manipulation  The  purpose  of  this  study  was  to  compare  theefficacy  of  delivering 
subambient  oxygen  concentrations  via  a  high-pressunf  system  pre\  lous  described  i  Respir 
Care  2(K)0;45(Sl:KX)9|vs  a  traditional  bleed  in  system  Methods:  Five  Teledvne  T-190 
(Teledyne  Brown  Engineenng)  oxygen  analyzers  were  calibrated  per  manufacnjrcr"s 
specifications  pnor  to  use  (analyzer  accuracy  for  subambient  oxygen  has  been  previously 
documented  in  Resp  Care.  1999.44: 1 226).  We  placed  an  infant  resuscitation  manikin  in  a 
12"xl2"xl2"  oxygen  hood  (Nova  Health  Systems.  Blackwood,  NJl  for  simulation  purposes.  Oxy- 
gen analysis  from  five  sites  in  the  hood  would  be  conducted  simultaneously-  .Analyv^r  »I  was 
placed  at  the  humidifier,  ttl  at  the  top  ot  the  hocxJ.  »3  midway  between  top  and  bottom.  #4  at 
mouth  level,  and  #5  on  the  bottom  of  the  hood.  .Analyzer  ligations  were  the  same  for  both 
systems.  Blender  flow  was  set  at  our  standard  rate  of  1 2  Uxn  When  assessing  the  bleed-in  system, 
flow  from  the  oxygen  blender  was  decrease  as  the  mtrogen  flow  was  bled-in  to  achie\e  a  similar 
maximal  flow  of  1 2  I7m.  Starting  with  a  FiO;  of  2 1  %.  the  FiO;  was  decreased  to  clinical  subam- 
bient levels  m  increments  of  1-4%  (eg.  21%  to  17%  -  49S'  change)  Time  (in  seconds)  was 
recorded  from  stability  of  anal>zcr«l  to  a  steady  slate  on  theotheranalyzersor  a  maximum  time 
constraint  of  ten  minutes  as  a  test  sioppv^int  Results:  Each  analv/cr  site  (Top.  Nhd.  Mouth  A:  Bot- 
tom) had  the  following  number  of  measurements  tor  clinically,  relevant  changes  in  FiO;  percent- 
age (6  measurements  at  1  %  change.  5  measurements  at  2%  change,  4  measurements  at  .^% 
change,  and  3  measurements  at  4%  change).  The  bleed-in  system  was  terminated  by  time 
constraint79%(57outof  72)of  all  measurements,  and  in  77%  (14  out  of  18)  of  the  measurements 
made  at  mouth  level.  The  high-pressure  system  was  tenninaied  1 1%  (Soutof  72)of  all  measure- 
ments, and  in  0%  (0  out  of  18)  of  the  measurements  made  at  mouth  level.  When  subambient  oxy- 
gen was  analyzed  at  mouth  level,  the  high-pressure  system  on  average  was  4:45  faster  to  stability 
( 1 8  measurements  of  1-4%  drop)  Data  below  are  average  times  (min:seci  for  all  measurements  to 
achieve  various  drops  in  FiO; 

l^Drop  2%  Drop  3 '^c  Drop  4%  Drop 

Bleed-in  8:4()  944  9  49  I0:00« 

High  Pressure  4:44 4^40 6A0 7:55 

DifTertnce  -V56  5:(M  3:39  2:05 

'denotes  termination 
Conclusions:  Delivery  of  subambient  oxygen  with  a  high-pressure  system  results  in  quicker  stabi- 
lization of  end-point  FiO'  compared  to  the  traditional  bleed-in  method. 
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PCO'  AND  m.  VARlAHlin  V  IN  CAPILLARY  TUBE  BLOOD  DUE 

TO  HANDl.lNCi  TIX'HNIQUIS 

By  Robcn  Croiim  RR  1  ami  D.ivul  Kissm  KK  1 

Maine  Medical  C'onlcr,  I'oilland.  Maine 

Neonatal  patients  who  have  eoniproniised  ventilation  and  lack  arterial 
lines  are  typically  inanajied  on  the  hasis  ol  capillary  blood  yas  analysis. 
Capillary  bloixl  gas  samples  are  routinely  in  the  S(l  to  175  niicro-liler 
range.  Many  blood  gas  analyzers  ha\e  the  capacity  to  measure  micro- 
samples  in  the  order  ol  W  micro-liters  To  prevent  this  small  amount  ol 
blood  Irom  clotting  before  analysis,  therapists  typically  agitate  capillary 
samples  V\  e  studied  the  eltects  ol  ditlerent  agitation  technu|ues  on 
PcCO.'and  I'cO:  We  look  lell  o\er  arterial  blood  gas  blood  taken  Irom 
adults  and  analy/ed  the  blood  to  establish  a  baseline.  We  then  used  that 
blood  to  fill  capillary  tubes  and  subjected  lull  tubes  ( I  s()  to  Id.'i  micro- 
liters! and  micro  samples  [M)±  micro-liters  I  to  two  treatments.  One  sam- 
ple was  twirled,  i.e.  it  was  rotated  about  the  long  axis  of  the  capillary  tube 
prior  to  analysis  for  M)  seconds.  A  second  sample  was  'rocked'  about  the 
center  of  the  tube  in  approximately  hO  degree  arc.  allow  ing  the  blood  to 
How  to  the  ends  of  the  capillar),  tube.  Both  samples  were  then  analy/ed. 
Micro-samples  were  then  collected  and  gi\en  the  same  treatments. 
Finally  the  original  syringe  was  re-analy/ed  to  see  there  the  action  of  col- 
lecting the  capillary  samples  changed  the  partial  pressures  in  the  syringe 
from  the  baseline.  The  samples  and  baselines  were  then  compared.  We 
found  that  lull  capillary  twirled  samples  had  a  lower  PcCO:  by  4. 1'/j 
(standard  de\  lation  4. 1  'i  )  and  that  a  rocked  full  sample  had  a  lower 
PcCO:  b\  l.V.^';  (standard  desiation  8.2 '^<  I  from  baseline.  I'wirled 
micro  samples  had  a  lower  IVCO;  by  l.^.b'i  (standard  deviation  \Vi) 
and  rocked  micro  samples  had  a  lower  PcCO^by  4.'i.49t  with  a  standard 
deviation  of  4'; .  When  the  source  syringe  was  reanalyzed.  PCOj    had 
fallen  by  an  average  of  I'V .  PcO_>  which  in  the  age  of  widespread  use  of 
pulse  oximetry  is  less  relevant,  rose  above  or  fell  below  baseline  depend- 
ing w  hether  the  onginal  saitiple  PO_i  was  supra  or  sub  atmospheric.  In 
the  case  of  sub  atmospheric  POn.  the  PcO;  rose  by  TJ'yi  w  hen  full  capil- 
lary tubes  were  twirled  and  3.4%  when  rocked.  Micro-samples  with  sub- 
atmospheric  PcO:  rose  by  7.67r  when  twirled  and  28%  when  rocked. 
Supra  atmospheric  O:  full  capillary  samples  (POi  160-220  torr)  dropped 
by  an  average  of  4.6%  when  twirled  and  by  6.4'(  when  rocked.  Micro- 
sample  Pc(!):  dropped  by  an  average  ?.79f  when  twirled  and  ?i.T"i  when 
rocked.  We  recommend  minimal  agitation  of  capillary  blood  samples 
and  only  with  twiriing  when  necessary.  OF-01-077 


ECMO  As  A  Bridge  To  Inlervcniional  Catheterization: 

A  Case  Report 
Jeiini  L.  Raake.  BS.  RRT.  David  .S  Cooper.  MD.  MPH. 

Liihahatu  Abduriahiiian.  MD. 

Steven  M  Schwartz,  MIX  David  P.  Nelson.  MD.  Ph  D 

Children's  Hospital  Medical  Center.  Cincinnati.  OH 

Introduction:  ECMO  is  valuable  in  the  irealmeni  of  infants  with 

se\  ere  reversible  respiratory  disease  or  severe  reversible.  low 
cardiac  output  relraclory  to  medical  management.  This  case  study 
reports  successful  use  of  IX'MO  as  a  bridge  to  interventional 
catheterization  In  a  patient  with  multiple  Iclt-sided  heart  obstructive 
lesions  and  severe  left  ventricular  dysfunction. 
Case  .Sumniury:  AS.  is  a  three  month  old  infant  who  presented  to  a 
local  emergency  department  in  cardiogenic  shock  with  subsequent 
cardiorespiratory  arrest.  Resuscitation  efforts  included  intubation, 
ventilation,  dobulamine.  dopamine,  and  ultimately  high  dose 
epinephrine.  Diagnostic  echocardiogram  revealed  severe  coarctation 
of  the  aorta,  severe  aortic  stenosis,  markedly  depressed  left  ventricu- 
lar function  (^'i  ejection  fraction l  and  left  atrial  and  left  ventricular 
dilation.    The  patient  was  transported  to  Children's  Hospital  Medical 
Center  and  rapidly  placed  on  liCMO  due  to  refractory  low  cardiac 
output  despite  high  dose  epinephrine  iheiapy.  After  a  4()-hour  stabi- 
lization period,  the  patient  was  transported  to  the  cardiac  catheteriza- 
tion laboratory  on  HCMO  for  balloon  dilation  of  both  the  aortic 
valve  and  coarctation.  The  patient  was  decannulated  from  ECMO 
the  next  day,  extubated  two  days  post-dilation,  and  transferred  back 
to  the  referring  hospital  four  days  post-dilatmn.  Kchocardiogram  on 
discharge  revealed  marketlly  inipioved  left  ventricular  function 
(ejection  fraction  65'^i  )  and  moderate  aortic  stenosis  (peak  gradient 
.^4  mm  Hg.  mean  gradient  IS  mm  Hg). 

Signincunce:   Interventional  catheterization  on  ECMO  is  often 
avoided  due  to  inherent  risks  and  associated  complexities.  This  case 
illustrates  a  dramatic  recovery  using  the  combination  of  ECMO  and 
catheter  intervention  in  a  situation  where  surgical  intervention  would 
have  been  difficult.  Consequently,  use  of  ECMO  as  a  bridge  for 
interventional  catheterization  may  be  a  treatment  option  in  critically 
ill  patients  with  refractorv  lov\  cardiac  output  due  to  a  correctable 
cardiac  lesion.  '  OF-01-079 


LABORATORY  EVALUA'nON  OF  THE  NEOPITF  INFANT  REStSCITATOR 

KMhleen  Dnilnivi.  RRT  and  Timothy  Mycre  BS,  RRT 
RAiobow  Babies  &  Ctuldren's  HospitaJ.  CIcvclajKl,  Ohio 
IntToduclion:  Tlic  NtopufTlnfanl  Resuscitalor  (Fisher  &  Paykel  Incl  is  a  manually  Iriggered. 
manually  cycled,  pressure  limited,  pressure  controller.  Potential  device  uses  include 
mechanical  ventilation  of  infants  during  resuscitation,  manual  ventilation  dunog  transport;  or  a 
coDtinuous  flow  nasal  CPAP  generator   nii.s  bench  study  was  designed  to  evaluate  peak 
mspiratory  pressures  (PIP).  PbtP  and  in.spiratory  umc  (Ti)  specifications  at  specific  flowratcs. 
Methods;  To  evaluate  specifications  for  PIP  and  PEEP,  we  connected  the  singlc-limb 
breatlung  circuit  to  an  AdulL  Pediatric  Lung  Model  (Ingmar  Medical  Inc  )  Beginning  at  5  Ipm, 
and  mcreasmg  flow  in  1 1pm  increments  (up  to  1 5  Ipm),  mmimum  PIP  and  PEEP  were 
determined  by  rotating  the  expiratory  valve  flow  resistor  tuHy  counterclockwise  (open 
posiuon),  while  maxunum  PIP  and  PEEP  were  detennined  by  dialing  the  flow  resistor 
clockwise  (closed  position).  We  recorded  pressure  measurements  from  the  lung  model's 
manometer  at  each  flow  rate  Inspiratory  time  (seconds)  was  evaluated  by  selectmg  a  desired 
PIP  (25  cm  HjO)  and  PEEP  (5  cm  H^O)  and  manually  cyclmg  the  resuscitator  into  inspiration  by 
occtudmg  the  open  onfice  on  the  expiratory  flow  resistor  and  manually  cyclmg  into  exhalation 
as  soon  as  the  desired  PIP  was  reached  An  electronic  hand-held  pulmonary  mechanics  momtor 
(Breath  Tracker  1705.  CORE-M  Precision  Instrument  Inc  ).  was  placed  in  line  and  used  to 
record  Ti  The  therapist  performing  the  manual  occlusions  was  bluided  to  the  Ti  readings 
during  this  portion  of  the  study  Inspiratory  time  data  was  recorded  for  each  flowrate  (5-15 
lymin).  Results:  Maxmium  peak  pressures  ranged  from  25-40  40  cmH,0  (where  the  inspnatory 
pressure  pop  off  was  set).  Minimum  peak  pressures  tanged  6-23  cm  H,0  Maximum  PEEP 
tanged  from  518  cmH,0  Minimum  PEEP  ranged  1-3  cm  H,0. Maximum  and  mmimum  PIP 
and  PEEP  at  each  inspued  gas  llowrate,  as  well  as.  Ti  arc  listed  in  the  following  table: 


Flow  Um\D 

PIP  max. 

PIP  mln. 

PEEP  max. 

PEEP  mln. 

TISec 

5 

25 

6 

5 

I 

8-1.0 

6 

30 

6 

6 

I 

.4-6 

7 

36 

9 

7 

1 

.5-6 

8 

37 

12 

9 

2 

.4-6 

9 

38 

15 

12 

2 

.3-4 

10 

40 

16 

13 

2 

.3-4 

II 

40 

22 

16 

2 

.3-.4 

12 

40 

22 

18 

3 

.3-4 

13 

40 

22 

18 

3 

3-4 

U 

40 

22 

18 

3 

.3-4 

15 

40 

22 

18 

3 

3-5 

CoDclusloB.  Flowrale!iof6-8  l/mm  provided  ihe  optima!  raiigc  for  PIP.  PEEP,  and  linormally 
required  for  venlilating  neonates    Lmlc  gas  consumplion  is  required  lo  acconipli-sh  Ihesc  goals. 
The  only  disadvantages  iccn  in  using  Ihi3  device  from  a  bcnchicst  standpoint  is  dctetminaiion 
of  Ti.  Unless  the  clinician  focuses  on  lenninatmg  die  breath  as  soon  as  the  desired  pcaJc 
pressure  (PIP)  is  achieved,  there  is  potential  for  prolonged  inspiratory  time  or  hyperventilatioo. 
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LOW  EIVD-TIDAL  CO,  (EtCOj)  IN  THE  VEPTTILATOR-DE PENDENT  CHILD 

Authors:  Craig  Davenport,  RCP;  Daved  van  Stralcn.  MD;  Racquel  Caldcron.  RCP.  RTT; 
Lan7  Meissner,  BA;  Ravindra  Rao,  MD.  Totally  Kids  Specialty  Healthcare,  Lama  Linda, 
CA,  and  Loma  Linda  University  Children's  Hospital,  Loma  Linda.  CA 

Parpose:  In  long-Ierm  care,  patient-ventilator  sy-nchrony  and  comfort  have  a  greater  role  in 
ventilator  adjustmoit  than  blood  gas  analysis  and  sedative  drugs.  We  evaluated  the  effect 
this  has  on  EtCOi  measurements- 
Method:  A  descriptive  study  of  25  mechanically  ventilated  patients  using  retrospective 
chart  review  at  a  50-hcd  freestanding  pediatric  subacute  facility.  EtCO:  values  are  recorded 
once  each  or  day  and  night  shifts.  Data  came  from  14  consecutive  days  without  acute 
illness.  Serum  C()i  levels  came  from  routine  serum  clectrolylc  analysis,  Vcniilators  were 
adjusted  for  ventilator- patient  synchrony  in  a  calm,  av-zike  patient.  No  sedative  drugs  were 
used.  The  ability  to  monitor  blood  gas,  minute  volume,  or  dead  space  was  not  available. 

Results:  About  SO^o  of  the  time  respiratory  rale  exceeded  the  ventilator  set  rate.  EiCO: 

ranges  occurred  from  2-47  tnmHg,  They  cluster  around  1 7-28  mmHg  (Chart  I .) 

Serum  CO^  averages  18mEq/L  with  a  range  of  1 1-25  mEi^l-  (Chart  2).  Normal  for  our 
laboratory  is  22-28  mEq/L,  Ventilator  circuits  were  changed  0- 1  times  during  the  study 
period.  There  was  a  single  ventilator  adjustment  when  one  child  had  a  rate  change 

Chart  I 


Cooclmioo:  Adjusting  the  ventilator  without  blood  gu  analysis  and  for  vcntilalcr-patiml 
synchrony  in  a  calm,  awake  patient  i>  possible  and  mav  produce  tow  HtCO:  with  low  serum 
CO: 

Clinical  tmpllcatlou:  EtCO;  is  goierally  accepted  as  an  indicator  ofartaial  COj  kveb.  In 
this  study  patients  may  have  elevated  EtCO;.  which  is  most  likely  from  hypoventilation,  and 
low  EtCOj.  which  is  most  likely  from  physiologic  dead  space  venlilalion.  The  cla^cr  of  low 
values  of  HtCO;  and  serum  CO]  levels  indicates  the  patients  develop  resptniory  alkaiosis 
when  ventilator  settings  are  adjusted  for  comfort.  _  „ 
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NITRIC  OXIDH  WhANINCi  K)R  NKONATES:  Ruymond  Mallov  BS  RRT.  Brian 
Glynn  BS  RRT.  Jay  (Ja-cnspan  MD.  Departments  of  Pulmonary  Care  and  Neona- 
tology. Thomas  JetTerson  University  Hospital.  Philadelphia.  PA. 
BACKGROUND:  At  Thomas  Jefferson  University  Hospital,  the  Neonatal 
Intensive  Care  Unit's  proHK-ol  for  Nitrie  Oxide  (NO)  therapy  is  a  newborn  with 
Respiratory  Distress  Syndrome  (RDS)  who  is  >  34  weeks  gestation  with  Persistent 
Pulmonary  Hypertension  of  the  Newborn  (PPHN)  and  an  Oxyj;en  Index  (()!)>  15. 
Infants  who  meet  this  eriicrioii  arc  treated  with  NO  therapy  and  the  method  in 
which  the  infant  is  weaned  from  this  therapy  is  Lcntral  to  subsequent  need  for 
extracoqioreal  membrane  oxygenation  (ECMO).  HYPOTHESIS;  We  hypothesize 
that  weaning  patients  IU)2  first  and  then  weaning  the  NO  at  small  increments  (5 
parts  per  million)  is  appropriate  for  neonates  with  PPHN.  METHODS:  Twenty 
four  patients  were  studied  using  the  HFOV  3I0(JA  to  optimize  ventilation  and  oxy 
genation.  NO  therapy  was  started  at  20  parts  per  million  (ppm)  and  Pl()2  was 
reduced  by  2-4'/l  030  minutes-QI  hour  as  long  as  the  Pa02  was  >  80  torr  with  02- 
3  hour  artenal  blotxi  gases  and  a  Sp02  >  94'7f .  Once  the  PI02  is  reduced  to  MYYf. 
the  NO  is  decreased  to  1 5  ppm  and  then  10  ppm  if  the  above  criterion  were  mct. 
The  FI02  was  then  weaned  by  2-4'/r  01  hour  as  long  as  the  Pa02  was  >  SO  torr  with 
a  Sp()2  of  >  947r .  Once  the  FI02  was  reduced  to  40</( ,  the  NO  was  weaned  to  5 
ppm  and  then  2  ppm  if  the  above  criterion  were  met.  At  2ppm  w  ith  a  Pa()2  >  SO  ton 
and  a  Sp02>  94'7f ,  the  decision  was  made  to  discontinue  NO  therapy.  The  patients 
were  placed  on  1  ppm  for  30  minutes  prior  to  discontinuation  of  therapy, 
RESULTS:  The  average  time  on  NO  was  52  hours  with  75%  of  the  patients  studied 
not  requiring  ECMO  and  25%  of  the  patients  studied  requiring  ECMO.  The 
following  separates  patients  studied  by  their  diagnosis: 

1.  14  Meconium  Aspiration  Syndrome  (MAS)  patients  had  an  average  time  on  NO 
of  38.6  hours  with  93%  of  the  patients  studied  not  requiring  ECMO  and  7%  of  the 
patients  studied  requiring  ECMO. 

2.  6  RDS  patients  had  an  average  time  on  NO  of  68  hours  with  67%  of  the  patients 
studied  not  requiring  ECMO  and  23%  of  the  patients  studied  requiring  ECMO. 

3.  4  CDH  patients  had  a  average  time  on  NO  of  36  hours  with  25%  of  the  patients 
not  requiring  ECMO  and  75%  of  the  patients  studied  requiring  ECMO. 
CONCLUSIONS:  The  average  time  on  NO  was  52  hours  with  757c  of  the  patients 
not  requiring  ECMO.  We  conclude  that  decreasing  F102  first  and  then  decreasing 
NO  in  small  increments  yields  positive  results  for  weaning  term  neonates  with 
PPHN  receiving  NO.  Further  studies  arc  being  investigated  to  wean  NO  within  4 
hours  from  20  ppm  to  5  ppm  in  increments  of  5  ppm  and  then  wean  the  FI02  to 
40%  before  turning  the  NO  down  to  2  ppm. 
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MANAGEMENT  OF  A  DIAPHRAGMATIC  HERNIA  IN  A  NEONATE  USING 
A  CONTINUOUS  IN TRAVACULAR  BLOOD  GAS  SENSOR:  A  CASE 
REPORT 

Catherine  Wprwg  RCPt  Patricia  Meyers  RRT.  Mark  C.  Mammel  MD.  Children's 
Hospitals  and  Clinics,  St.  Paul.  Minn. 

BACKGROUND:  Congenilal  Diaphragmatic  Hernia  (CDH)  occurs  in  one  of  every 
2()00-5(XX)  births  and  has  a  high  morbidity  and  mortality.  The  survival  of  the  new- 
born with  CDH  is  dependent  on  the  degree  of  lung  maturity  and  the  presence  and 
reversibility  of  pulmonary  hypertension,  Hypoxia,  hypercapnia,  acidosis  and 
hypothermia,  precipitate  pulmonary  hypertension.  Preventing  these  triggers  during 
the  immediate  newborn  period  is  crucial  if  an  infant  with  a  CDH  is  to  survive. 
CASE  SUMMARY:  The  patient  was  a  40  week  gestation  male.  3.4  Kg.  admitted 
to  our  NICU  from  an  outlying  hospital  with  respiratory  distress  and  suspicion  of 
diaphragmatic  hernia  per  x-ray.  Labor  was  complicated  with  decels  late  and  meco- 
nium Iluid.  Infant  was  bom  vaginally.  Apgar  scores  were  5  &  9  at  1  and  5  minutes. 
Spontaneous  respiration  occurred  within  15-30scc;  breath  sounds  reduced  on  left 
with  scattered  crackles.  02  was  administered  via  mask.  The  infant  soon  displayed 
tachypnea  and  grunting  with  retractions.  Saturations  were  94%  on  Fi02  .27.  No 
heart  murmur  was  detected.  Mediastinam  and  trachea  were  shifted  to  the  right. 
Abdomen  was  scaphoid.  No  hepatosplenomegaly.  Genitalia,  lung,  head  &  ENT. 
and  retlexes  all  normal.  Pi  was  transferred  and  admitted  to  NICU.  Continuous  blood 
gas  monitonng  using  Ncotrend  (Agilent  Tech.)  revealed  that  the  patient  could  main- 
tain ABG  homeostasis  without  intubation.  Day  2.  the  patient  was  weaned  off  oxy- 
gen to  room  air.  Day  3  patient  went  to  surgery.  Post  op  vent  settings:  Driiger  Baby- 
log.  PSG+VG  Rate  30.  24/3  Vt  12.Fi02  .21.  Total  mechanical  ventilation  <96 
hours.  Surgical  findings:  Left  congenital  diaphragmatic  hernia  with  intact  hernia 
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Time 
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PC02 
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Initial  Value 

10/26 

1100 

7.39 

37 

62 

10/26 

1900 

7.42 

35 

62 

10/27 

0800 

7.42 

36 

58 

Pre-surgery 

10/27 

1400 

7.45 

36 

62 

Post  Surgery 

10/28* 

0001 

7.49 

24 

70 

10/29* 

0600 

7.43 

30 

82 

10/30* 

0830 

7.36 

35 

74 

*  intubated,  mechanical  ventilation 
DISCUSSION:  This  defect  was  an  atypical  diaphragmatic  hernia.  With  the  use  of 
continuous  blood  gas  monitonng.  mechanical  ventilation  was  delayed  until  the 
defect  could  be  surgically  resolved.  OF-01-128 


EXPANDED  ROLE  OF  RCP's  IN  PERI- ANESTHESIA  CARE  OF  PAT1E^4TS  IN  THE  RAPID 
TREATMENT  UNIT. .  Michelle  Porter.  BA.  RRT.  Matt  Peters,  BSN;  John  Salyer.  MBA.  RRT. 
FAARC:  Quality  Care  A.s-sessmeni  Team  (QCATi    Respiratory  Care  Service,  Outcomes  Researeh 
SerMce.  Rapid  Treatment  Unit.  Primary  Children's  Medical  Center,  Salt  Lake  City.  UT. 
Introduction:  Cmvs  training  of  RCP's  inio  non -traditional  roles  is  increasing  across  the  country.  At 
our  facility,  several  factors  led  to  the  development  of  the  multidisciplinary  team  utilized  to  pnjvide 
peri-ane.sthesia  care  (PAC)  in  our  Rapid  Treatment  Unit  (RTL'I  These  tactors  included;  I )  PAC  was 
being  done  in  many  locations  lhn>ughoul  the  hospital  by  licensed  independent  practitioners.  2 )  there 
was  vanation  m  how  this  care  wa.s  admmislered  including  non-slandardi/ed  dnsmg  and  inconsistent 
monitonng.  3)  many  of  these  procedures  were  done  in  operating  nK)nis  which  were  under  heavy 
scheduling  pnssure,  4)  what  was  called  "conscious  sedation",  was  deep  or  level  1  anesthesia.  5 )  the 
RTU  had  space  available  for  these  procedures  due  to  seasonal  and  daily  patterns  of  utilization,  and  6 ) 
the  Quality  Management  Department  identified  this  prucess  as  problematic  and  in  need  of  redesign 
Program  Structure:  A  mulbdisciplinary  team  was  formed  consisUng  of  an  anesthesiologist.  RN  and 
RCP  to  provide  pen -anesthesia  CiUi;  in  a  non-i)perating  room  setting  U-Sing  the  available  space  and 
nssourecs  in  the  RTU.  patients  from  Hemalology  and  OiKology  who  were'  an.\ious  about  procedures 
received  anesthesia  for  lumbar  punctures  and  bone  marrow  aspirates.  As  the  service  became 
established,  other  departments  utilized  the  RTU  PAC  service.  Patients  needing  electro-muscular 
graphing  and  bt>lulism  toxin  injections,  minor  plastic  surgery,  and  steiuid  joint  injections  used  the  ser- 
vice. The  patients  were  selected  u-sing  criteria  such  as  past  medical  history,  previous  reaction  to  anes- 
thesia, or  current  illness  More  complex  or  unstable  patienLs  were  sent  to  the  operating  room  for  pnx;e- 
durcs.  Training  and  Team  Composition;  It  was  detemiined  that  RCP's  have  the  assessment  skills 
and  training  to  evaluate  and  monitor  these  patients  and  thus  would  be  an  interchangeable  part  of  this 
care  team  (with  RN's)  Training  and  experience  requuvmenLs  included:  1 )  Member  of  the  QCAT.  2) 
RRT  with  6  months  of  PICLr  experiencc.3)  Pedialric  .Advanced  Life  Support  (P.ALS)  certification  and 
4)  Neonatal  Rcsu-scitation  Program  (NRP),  In  addition  the  RCP's  arc  required  to  complete  general 
pharmacology,  fluid  balance  and  clccUulytc  okxJuIcs  which  were  created  by  a  learn  member  for 
RCP's  from  a  nursing  cumculum.  'fhc  RCP  must  spend  3  shifts  with  the  team  for  mentoring.  Some 
nurse  managers  expressed  concern  thai  RCP's  were  not  properly  licensed  for  such  care.  The  Utah  Res- 
piratory Care  Practice  liccasure  aci  docs  not  spcxilically  limit  whal  an  RCP  can  do.  except  the  admin- 
istialion  of  bltMHl  products,  as  long  as  the  RCP  is  acung  under  the  direction  of  a  physician. 
CondusJon:  By  forming  this  team,  we  have  effectively  cross-trained  an  RT/RN  icam  as  inlarhange- 
able  members  in  this  selling  as  well  as  improved  resource  uiili/iiiion.  Wc  speculate  ihcrc  arc  several 
bcT»cnis  such  as  1 )  parents  have  better  access  to  the  patients  during  the  pen- anesthesia  pcntxl,  2)  time 
in  the  hospital  and  cost  arc  both  reduced,  3)  scheduling  difficulties  in  operating  nxim  is  relieved.  4) 
slandaid  of  carc  Ls  more  consistent  Ihrouphoui  the  ht>spilal  for  PAC,  and  5)  RTU  resources  arc  elTcc- 
tivcly  used.  Wc  arc  currently  building  data  systems  to  evaluate  our  efficiency,  in  companson  to  the 
OR.  Recently  acquired  follow-up  surveys  show  parents  and  patients  arc"  very  satisfied  with  this 
service,  RCPs  arc  qualified  to  manage  the  airway,  assess  vital  signs  and  perforrn  nursing  duties  when 
tnuncd.  Although  wc  have  encountered  challenges  such  as  a  need  for  more  education  and  territorial 
issues  with  recovery  room  nurses,  it  has  been  an  eye  opening,  door  opening  experience.  This  expanded 
role  has  been  viewed  as  a  positive  step  in  pTt>c-ess  improvement  in  dealing  with  the  v;iriations  in  scda- 
tion/arjcsthcsia  practice  as  well  as  incTcasing  the  value  of  the  RCPs  to  the  hospital,        OF-01-194 


USE  OF  A  BRONCHIOLITIS  SYMPTOM  SCORING  SYSTEM  IN  INFANTS.  Me 

Ballard  RRT  B.S.  i^^CAT  Members,  and  John  Salyer  RRT  MBA  FAARC.  Respiratory  Care 
Services,  Pnmary  Children  s  Medical  Center  and  Schcwl  of  Medicine.  University  of  Utah.  Salt 
Lake  City,  UT.  Introduction:  Our  multidisciplinary  Quality  Care  Assessment  Team  (QCAT) 
evaluates  and  nscominends  appropnate  respiratory  care  for  non-ICU  bronchiolitis  pis  (Respir 
Caie  1998:43:867)  They  utilize  a  respirdtnr\  svniptnni  based  bronchiolitis  scoring  system  ih^ 
helps  to  determine  effectiveness  of  care  and  se\eni\  ot  illness  This  s\  stem  evaluates  and 
assigns  scores  to  each  pt  based  on  the  respiratory  rate,  breath  sounds  and  reu^acUims  Scores  arc 
classified  0- 1  normal.  2-3  mild  distress,  4-6  moderate  distress,  and  7-9  severe  distress.  Addi- 
tionally, all  discharges  are  classified  to  a  severity  category  ( I  through  4.  lowest  to  highest) 
based  on  diagnostic  and  pRtcedural  coding  using  All  Patient  Refined  -  Diagnosis  Related 
Group.  Seventy  ul  Illness  (, SOI  i.  Wc  sought  in  lest  whciherthcre  was  an  association  between 
these  two  seventy  sconng  systems  and  other  indicjtoiN  of  severity,  such  as  O;  retjuirement, 
LOS  and  resource  consumption.  Methods:  Inclusion  cnteria  were  I )  age  <  24  months  2)  non- 
ICU  3)  dx  of  bronchiolitis  and  4)  documentation  of  at  least  I  bronchiolitis  score.  We  excluded 
any  pts  receiving  O;  by  mask  or  blow -by.  The  study  period  was  Oct- 2000  through  .-Vpr^OOl. 
Most  of  these  pLs  were  admitted  threiugh  the  ED,  but  only  the  initial  score  obtainal  after  flixir 
admission  was  used  Length  of  Stay  ( LOS)  in  hours,  cosLs.  charges,  and  SO!  were  obtained 
from  our  hospital  case-mix  database.  Bronchiolitis  scores  and  O:  requirements  were-  obtained 
from  retrospective  chart  review.  Liter  flow  was  adjusted  as  needed  to  keep  pulse  oximetry  lev- 
els >  88%.  Categorical  data  were  tested  with  Chi  square  and  means  testing  uas  ANOVA  with 
significance  .set  at  P<I).().'S  Results:  512  pts  met  thecntena  for  the  stud>   Sc\cn  pis  were 
excluded  because  of  incomplete  data  and  1 2  because  ihey  recei\  ed  O;  by  mask  or  blow  -by. 
leaving  493  pts  in  our  study.  The  initial  score  was  obuiined  on  average  5.4  hn.  after  lloor  admis- 
sion. 
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LOS.  Costs.  Charges  and  O^  arc  mean  values  and  all  yield  ANOVA  P  <  0.05 
SOI  vs  bainchiolilis  score  Chi  Square  P-Value  =  0, 1  .^ 

Conclusion:  fherc  appears  to  be  an  association  between  the  bronchioliijs  sctirc  and  resource 
consumption.  The  slight  dnip  in  costs  and  charges  between  the  mild  and  moderate  levels  arc 
probably  due  to  sconng  limitations,  which  include  looking  only  at  respiratory  symptonvs.  The 
most  compelling  evidence  of  the  cfTecUveness  of  the  bronchiolitis  score  is  the  trend  upw  ard  in 
O;  requiirments  with  inca-asing  scores,  since  the  svoa-,  as  well  as  O:  requirements  realty 
focuses  on  re'spiralnp.  s\  niploms  The  inamMslcnl  association  w  itli  iIk"  SOI  scores  is 
disappointing  and  pniKibK  explained  b\  tlie  lacl  thai  the  SO!  loi>ks  at  diagnoses.  civnn>rbidi- 
tics,  prxxxdures.  and  age.  and  includes  no  symptom  measures.  We  have  been  using  the  bninchi- 
olitis  score  since  1997  and  tind  it  verj'  helpful  in  clinical  decision  making. 
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Blake  Medical,  Inc.  is  an  innovator  in  specialty 
respiratory  products.  With  EZTape,  we  offer 
a  more  efficient  method  of  stabilizing 
endotracheal  tubes.  Our  product  was 
invented  and  patented  by  a  respiratory 
therapist. 

EZTape  is  a  simple-to-use,  pre-cut  design  that 
attaches  in  seconds  and  fits  both  adult  and 
pediatric  patients.  It  is  made  of  acrylic-backed, 
latex-free,  hypo-allergenic  cloth  tape  offering 
excellent  adherence  with  no  skin  irritation, 
and  a  special  non-adhesive  area  for  the 
patients  neck. 

[iijyij 

piQbQx369        Augu5t.T.g.\  30903 

800-989-4553 

Free  samples  available 

www.blakemedical.com 

e-mail:  sales@blakemedical.com 
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ADULT  HIGH  FREQUENCY  OSCILLATOR  PATIENT  DEMOGRAPHICS 
nnnnStfim*  RS  BRT-  Cuoliiias  Medical  Center.  Cbarlotlc,  North  Carolina 
B«ck»round:  Previous  analysij  of  HfOV  on  palienK  over  35  kg  has  cenlered  on  scralegiei  (Pdtln.  tTT  .,„. 
MAP  CK.)  for  vcnulaling  Ihis  patient    population    This  examination  scnitini/ed  patient  demographics  to  see 
If  any  predictable  trcndi  developed  to  aid  in  selecting  the  best  candidates  for  me  odhe  Scmoimeilics  JllXIa 
HFOV  Method  A  eoncutient  review  of  patient  data  upon  instilulion  of  venlilalion  examuied  the  followitig, 
patient  age.  gender,  weight,  diagnosis,  interval  between  ventilation  and  changing  to  HFOV.  duration  of  HFOV 
interval  to  Itabdiution  by  HFOV,  respective  osygcn  indexes  and  P,T  ratios.  Of  the  nearly  iO  adult 
patients  venulalcd  Ul  dlis  facility  usuig  the  MOOa  since  1996.  10  representative  pauenls  were  selected    Results 
The  patients  who  survived  to  discharge  were  1 1  years  younger,  weighed  6  kg  less,  spent  7  fewer  houn  on 
conventional  .ennlation.  re<|uired  less  HFOV  time,  bad  Iheir  oxygenation  stabilized  1  hours  sooner,  and  exhlbitc 
higher  OIPFs  than  die  patients  thai  died-  Conclusions;  Outcomes  ui  tins  group  of  ARDS  patients  (>35kgl 
were  markedly  unproved  by  beginning  HFOV  earlier    What  is  intuitive  for  delermming  which  paiieMs  would 
do  best  was  in  fact  bote  out.  Sc«  tabic  Tlie  youngest,  smallest  patient  sel  faired  the  best,  as  did  the  piucnis 
who  had  HFOV  instituted  earliest  m  their  clmical  course  These  exhibited  an  appioximatc  halfing  of  their  Oh  an. 
a  doublmg  of  iheu  PFs  followine  HFOV  miliation.  Too  much  iignificancc  should  not  be  attached  lo  this  small 
sample  sue  Further  examuiation  of  dau  from  other  tediuy  care  centers  would  aid  in  trending 
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7.4  hrs 
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CV.  Conventional  Ventilation.  HFO.  High  Frequency  OscUlalor;  01.  Oxygen  Index;  PF.  PaOl'FlO! 


P.llenl-Deeeased  (B)  «6  «7  «S  »' 

Ace  (years)  35  67  36  33 

Sc.  M  M  F  F 

Wl(ke)  73  105  67  62 

Dlagnosu  ARDS  IVH/DIC  ARDS  ARDS 

Time  on  CV  (hours)  62  30  10  41 

Time  on  HFO  (hours)  104  71  2  4  85 

Hrs  unUI  ABGs  stable           4  2,5  I  59 

01  Prior  HFO  34,3  19  50  17.8 

OIonHFO  561  576  13  1  19.8 

Ol  when  ,4BGs  stable  365  28  8  13  12,5 

pFonCV  70  58  75  135                60 

PFonHFO  57  52  251  166               174 

PF  when  ABGs  stable  96  125  239  280             210 

IVllyDIC.  Inten  entncular  Hemonhage/Disseminatcd  Intervascular  Coagulopathy 
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BALANCINC.  CARBON  DIOXIDE  LEVEUS  WITHIN  THE 
EXTRACORPOREAL  MEMBRANE  OXY(;ENAIOR  PUMP  PRIOR  TO  INI- 
TIATING PATIENT  USE. 

Dwycr.  Joseph  (i,.  Pnip[Vr.  Kalhryn  H,. 
The  Johns  Hopkins  HospiUtl.  Biiltiniort.  Maryland, 

INTRf  )l)l  KTION:  Illc  eontinucd  use  of  Extracorpiireal  Membrane  Oxyf>enalwn 
(ECMO)has  led  lo  a  scafvh  for  ways  to  shorlen  Ihe  time  required  to  completely  prime  an 
hX'.MO  pump  for  patient  use    .Acti\ation  of  the  I-CM()  team  is  usually  emergent  in 
nature,  thus  making:  pump  .ivaikibiiity  an  important  factor  in  patient  outcome    Many 
aspocLs  of  tile  pnmtng  process  have  been  evaluated  lor  rerluction  of  time  required   "Ilie 
bakincing  oi Carbon  Dioxulf  (C02)  in  the  fully  pnnied  pump  is  evaluated  in  this  tech- 
nique n-'vicw.  By  identifying  the  relationship  between  HCMO  BltKxl  How  rate  (pump 
flow  ).  gas  flow  nites  (sweep  flow),  and  time  of  exposua'  between  the  two.  the  iunount  of 
time  required  to  fully  balance  the  C02  levels  within  the  pump  may  be  arrived  at  w  ilh  rel- 
ative certiunty  in  u  set  time  frame.  The  time  pnor  to  initiating  ECMO  is  spent  bal;mcing 
bltxid  gas  values,  sodium  bicartHMiate  levels  .ind  electroKtes    By  creating  repcatabic  tri- 
als of  C02  miinipulatlon.  a  fomiula  isdenvcd  Ihal  siij;gesls  the  gas  flow  and  time 
required  at  fi-xed  pump  flow  rales  to  achieve  the  desired  CU2  level  in  the  blood  pnmed 
pump. 

METHODS:  A  standaid  Medimnic  Cardiovascular  1/4"  tubing  circuit  with  a  .8  meter 
squared  membr.uic  oxvgenalor  set  up  according  to  departmental  standards  was  used. 
The  circuit  v^as  pnmccl  with  hurn.in  hit  h  id  and  hemoglobin  levels  were  maintained  above 
6,0gm'  '<  throughout  InaK    l"hc  1:C".M(-)  bliKxJ  flow  rale  was  maintained  at  2(XI  cc/min 
(Due  to  the  absence  of  a  pauent,  the  flow  rate  cannot  be  expressed  in  cc/kg/min.).  and  the 
sweep  gas  blender  setting  wa.s  held  constant  at  21'7r  oxygen.  C02  levels  were  manipu- 
lated by  adjusting  the  Air/02  flow  rates  or  the  C02  flow  rates  depending  on  desired  out- 
come. For  increasing  C02  levels  a  constant  pump  flow  of  2(X)  cc/min  with  a  C02  flow 
rale  of  ,2  1pm  were  used  for  various  time  increments   For  decrea.sing  C02  levels  a  con- 
stant pump  flow  of  200  cc/min  with  an  Air/02  flow  rate  of  2  Ipm  for  various  time  incre- 
menLs, 

RESULTS:  The  linear  nature  of  a  graph  depicting  increasing  C02  by  time  incremenLs 
suggested  that  a  relative  ratio  exist  that  could  be  used  lo  estimate  C02  manipulauon,  A 
graph  depicting  decreasing  C02  by  time  incremenLs  remained  relatively  linear  up  to 
three  minutes  then  became  more  exponential.  This  suggests  that  a  blood  gas  or  other 
evaluation  method  should  be  sampled  at  the  thiee  minute  mark  and  adjustments  made 
accordingly, 

CONCLUSIONS:  Averaging  the  values  of  the  various  time  increment  exposures  led  to 
the  formulation  of  the  following  calculations. 

Increasing  C02  by  Time  IncremenLs 
AC02  /  TIME  m  Sec,  =  Average  Ratio  For  All  Values 

AC02/Sec.  =  ,26 

Decreasing  C02  by  Time  Increments 
AC02  /  TIME  in  Sec,  =  Average  Ratio  For  Values  Up  To  Three  Minutes 

AC02/Sec,  =  ,34  OF-0 1-085 


FORTY  PERCENT  HELIOX  PROVES  BENEFICIAL  IN  A  MECHANICALLY 
VENTILATED  ADULT. 

Jodetle  A.  Brewer  RCP.  RRT.  Melissa  K.  Brown  RCP,  RRT.  Sharp  Memorial  Hospital. 
San  Diego.  CA.  Sharp  Mary  Birch  Hospital  For  Women,  San  Diego.  CA. 

Introduction:  Helium-Oxygen  (heliox)  is  a  low-density  gas  mixtiue.  Inhalation  of 
heliox  reduces  airway  resistance  and  the  pressure  required  to  overe-ome  resistance.This 
enables  ventilation  at  lower  peak  pres-sures.  Heliox  can  decrease  the  patient's  work  of 
breathing  and  may  improve  ventilation  lo  perfusion  matching.  Carbon  dioxide  diffuses 
four  to  five  times  faster  through  heliox  than  nitrox:  therefore,  a  greater  amount  of  CO: 
will  be  eliminated  per  unit  of  time.  The  beneflLs  of  heliox  have  been  dtxumented  for  the 
treatment  of  respiratory  failure  due  lo  status  asthmaticus.  Density  of  helium-oxygen  mix- 
lures  is  lowest  at  higher  helium  concentrations.  Theoanically.  for  the  patient  to  receive 
the  greatest  beneflt  from  heliox  therapy,  the  highest  possible  concentration  of  hehox 
should  be  utilized.  At  times,  heliox  is  not  initiated,  due  to  the  need  for  a  higher  fraction  of 
inspired  oxygen  (FiO:).  in  the  belief  that  a  lower  concentration  of  heliox  will  not  be 
effcx'tive.  This  case  study  dtxumenls  the  outcome  of  40/6(1  heliox  concentration  in  an 
intubated,  mechmically  ventilated,  adult  a-sthmatic  Case  Summary:  A  71  year-old 
female  presented  to  the  Emergency  Department  w  ith  acute  status  asthmaticus.  She  was 
started  on  methylprednisolone  inuavenously  and  continuous  albuterol  nebulizer  ueat- 
menls.  An  arterial  bliKxl  gas  sample  (ABG)  was  drawn  with  the  patient  on  an  aerosol 
mask  while  receiving  bronchiKlilator  utatments:  pH  7,2.^,  PCO;  66,  POi  311,  and  HCOi 
27,  The  patient  was  eleclively  intubated  and  ventilated  with  a  Servo  .1(X)A  ventilator.  The 
ventilator  settings  were  Pressure  Regulated  Volume  Conmil  (PRVC)  mode.  Tidal  Vol- 
ume ( VT)  5(X)  ml.  peak  pressure  of  .12  cmHiO. 

PEEP  of  0.  respiratory  rate  of  1 4. 1:E  ratio  of  1 :3.  and  609;  FiOi.  On  those  settings,  arte- 
rial pH  was  7.24  mmHg  and  CO;  was  57mmHg,  Immediately  after  40/60  heliox  was  ini- 
tiated, peak  airway  pre-ssure-  dropped  from  .32  cniH;0  to  20  cmH:0.  An  .ABG  drawn  85 
minutes  after  initiation  of  heliox  showed  improvement  of  arterial  pH  to  7,40  mmHg  and 
CO;  dccTeased  lo  37  mmHg,  The  SOOcc  tidal  volume  and  all  other  initial  ventilator  set- 
lings  were  maintained,  DKCusslon:  This  comp;irali\cly  low  concentration  of  heliox 
(40/60)  lowered  the  peak  airway  pressures  in  this  pauent  and  improved  ventilation,  Tlie 
FiO;  was  weaned,  heliox  percenlage  increased,  and  tlien  the  heliox  was  discontinued  two 
hours  prior  to  succe-vsful  extubation  on  hospital  day  Ihre'C,  When  to  Initiate  heliox  and  the 
concentration  at  which  to  begin.  ;uv  key  components  literature-  has  not  yet  addre-ssed. 
Solutions  may  include  looking  at  individual  disease  priKcsses  and  specific  delivery 
devices.  Previou.sly.  we  described  an  adult  asthmatic  who  showed  an  improvement  in 
ventilation  with  60/40  heliox.  Tliis  case  study  documents  that  a  concentration  as  low  as 
40/60  heliox  was  beneficial  in  a  conventionally  ventilated  adult  a.sthmatic.  More  researe'h 
is  required  lo  determine  which  palienLs  will  respond  to  heliox  and  w'hat  minimal  percent- 
age of  heliox  is  required  lo  achieve  any  beneficial  efl'ecL  OF-01  -089 


LONG-TERM  VENTILATION:  PRESSURE  OR  VOLUME? 

Marlis  Hof6nan  RCP:  Racquel  Calderon  RCP  RRT,  Daved  van  Stralen  MD; 
Helen  Newsom  ESN  NP.  Totally  Kids  Specialty  Healthcare,  Loma  Linda,  CA; 
Loma  Linda  Univershy  Medical  Center,  Loma  Linda  CA. 

Purpose:  Vohime  Control  fVC)  may  be  used  for  long-tenn  ventilatioa  We  report 
four  patients  who  developed  respiratory  insufficiency  while  receiving  VC.  They 
responded  to  Pressure  Control  (PC)  ventilation  by  calming.  Methods: 
Retrospective  case  studies  of  four  ventilator  dependent  patients  in  a  50-bed, 
freestanding,  pediatric  subacute  facility.  Results:  Patient  1 :  18  year-old  male  with 
muscular  dystrophy.  Initial  settings:  Synchronized  Intermittent  Mandatory 
Ventilation  (SIMV)  with  Pressure  Support  (PS)  of  15cm  HjO.  inspired  tidal 
volume  (Vt)  400cc  { 1 5cc/kg)  and  expired  373cc.  Problem:  Agitation  and  poor 
chest  expansion.  New  settings:  PC  ventilation,  expired  Vr  of  403cc  Discomfort 
resolved  with  cahning.  Patient  2:  1 7  year-old  male  with  traumatic  brain  injury. 
Initial  settings:  SIMV  18,  inspired  Vj  1  lOOcc  (20cc/kg),  expired  Vr  40-45  cc. 
Problem:  pneumonia,  peak  pressure  50cm  H2O,  poor  chest  expansion.  Final 
settings:  PC  40cm  H2O,  good  chest  expansion.  Patient  3:  14  year-old  male  with 
profound  mental  retardation  and  cerebral  palsy.  Initial  settings:  AC  16,  Vt325cc 
(1  Icc/kg).  Problem:  Low  vohime  alarms,  absent  breath  sounds  (stoma  air  leak). 
Final  settings:  PC  30cm  HjO,  expired  Vr  250-300cc,  positive  breath  sounds. 
Patient  4:  Seven  month  old  female  with  Ellis- van  Creveld  Dwarfism  Initial 
settings:  AC  14,  PS  15cm  H2O.  VT  40cc  (I5cc/kg).  Problem:  nasal  flaring, 
retractions,  agitatioa  Final  settings:  AC  25,  PC  18cm  H:0.  Patient  became 
playfiil.  Conchisions:  In  these  four  patients,  PC  ventilation  calmed  the  patient  and 
increased  chest  expansion  while  decreasing  other  signs  of  respiratory  distress. 
Clinical  Implications:  Ventilator-dependent  patients  with  agitation  or  respiratory 
distress  may  benefit  from  PC  ventilatioiL 
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INITIATION  OF  POSITIVE  END  EXPIRATORY  PRESSURE  (PEEP) 

Authon:  Roland  Warren.  RCP,  Rjcquel  Ciildcroti.  RCP.  RRT.  Daved  van  Slralen.  MD; 
Urry  Mcissncr.  BA.  Shiirnmi  De  AIwii.  RCP  Toully  Kids  Speciilty  Hcallbcare.  Lofiw 
Linda.  CA  and  Loma  Linda  Univenity  Children's  Hospital,  Loma  Linda,  CA 

pMfpose:  Will  PEEP  Improve  oxygcnaiion  and  ventilation  after  failure  of  other  therapies  in 
s  long-lrrm  care  facility? 

Methods:  A  descriptive  study  of  two  years  retrospective  data  from  chart  review  at  a  50-bed 
frveslonding  pediatric  subacute  facility    PEEP  was  admintslcrcd  after  inahilrly  to  mouitam 
oxygen  utunilion  over  Vtr*  on  F,0;  0  50  or  improve  ventilation  after  failure  of 
bronchodilaiont  (albuicrol  and/or  icrbutaline  with  airovent)    No  sedative  drup  were  used 
PEEP  was  titrated  lo  a  calm,  awake  patient  with  normalued  inspiniiory  expiratory  mio  (I:E). 
pulse  oximetry  tircater  than  90S.  and  without  acute  increase  in  ElCOj, 

Results: 

Oxygenation         Bt/orf  -  23  patients  reccivmg  mechanical  ventilation,  nOiO.50  acutely; 
ventitalor-paticnt  asynchrony  by  cimical  exam 

A/Ur  -  PEEP  2-8  cm  HjO  (average  4  cm  HiO).  FIOj  less  than  0  50. 
synchrony  between  patient  and  ventilator. 

Vcntilaiioa:  Before  -  Dynamic  hyperinflation  from  Status  asthmaiicus;  ventilator- 

patient  asynchrony,  prolonged  expiratory  phase  (see  Table  I ). 

After  -  PEEP  5*8  cm  HjO  (average  7  cm  HjO);  ventilator  -  patient 

synchrony;  LE  ratio  1 :2. 

No  patient  was  transferred  to  the  cmei^cncy  department  No  chemical  or  physical  restraints 
were  used. 

Table  I.  EtCOi  Before  and  AOcr  PEEP 


PiUeot 

1 

2 

3 

* 

5 

6 

7 

8 

PEEP 

7 

8 

8 

6 

6 

5 

7 

7 

CO, 
BcfolT 

Not 
obtained 

Not 
obtained 

62 

60 

48 

46 

41 

35 

CO, 

Alter 

Not 
obtained 

Not 
obtained 

50 

54 

36 

18 

35 

25 

CoDcliuion:  PEEP  can  improved  gas  exchange  and  ventilator  -  patient  s>-nchrony  while 
calming  the  patient  in  the  long-term  care  setting. 

CliDJcal  implications;  PEEP  can  be  used  out  of  the  intensive  care  unit  following  clinical 
examination  for  both  oxygenation  and  ventilation  problems 
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DOES  ASSIST  tONTROI.  (AC)  VFN  Til  A  I  KtS  KQIAL 

SYNCHRONIZED  INTKHMITTENl  MANUAIOK^  VENTILATION 

(SIMV )  WITH  PRF.SSIRE  SUPPORT  (PS) 

Kathleen  Comer  MSN  FNP:  Angela  Hcrnrra  RCP;  Daved  van  Slralcn  MD; 
Racquel  CaWeron  RCP  RRT.  Totally  Kids*  Spccmhy  Ilcallhcarc.  Loma  Linds, 
CA;  Loma  Linda  University  School  of  Medicine.  Loma  Linda.  CA. 

Purpose:  Children  receiving  long-lcrm  invasive  mechanical  ventilalion  (MV) 
may  u.<e  the  SIMV  mode.  Some  receive  PS  because  thctr  spontaneous  respiratory 
cfTons  may  not  provide  effective  ventilation,  or  to  aid  weaning.  Can  more  basic 
AC  mode  of  MV  replace  Ihc  more  complex  method  of  ventilation.  SIMV*PS? 
Methods:  A  retrospective  chart  review  in  a  50-bcd.  firecstanding.  pediatric 
subacute  facility  Eleven  cases  were  identified  with  SIMV+PS  who  received  a 
trial  of  AC  ResulU:  Paticnis  ages:  2-18  years  old;  ten  male,  one  female.  Ten  out 
of  eleven  patients  were  successfully  converted  to  AC  from  SIMV■^PS.  as 
demonstrated  by  remaining  on  AC.  with  no  -91 1  calls."  no  sedation,  and  no 
change  in  Ihc  5-Point  Respiratory  Exam.  The  5-Point  Respiratory  Exam  is  a 
clinical  assessment  which  evaluates  alertness,  respiratory  rate  and  rhythm, 
oximetry,  work  of  breathing,  and  air  entry.  One  patient  was  not  able  to  tolerate 
the  conversion. 


Venlilalor  Sellings                    |  Number  ofPalienIs 

S^MV-^PS                               1 1 

Conversion  lo  AC 

Successful 

10 

Unsuccessful 

1 

Length  of  lime  on  SIMV+PS 

>  one  vear 

2 

<  one  year                            '  9                                                 1 

Conclusions:  In  ten  out  of  eleven  cases,  the  children  were  successfully  converted 
to  AC.  Clinical  Implications:  Patients  on  SIMV  receN-ing  PS  to  supplement 
tidal  volume  may  benefit  tiom  a  change  to  AC  alone,  a  less  complex  ventilator 
setting,  allowing  them  to  be  discharged  on  a  home  ventilator. 
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THK  N  \Tl  RK  OK  I  NSTABI.I-:  \  ENTn.ATORV  SUPPORT 
Dl  KIN(;  PSV  IN  A  I.INC;  MODF.I,  OF  OBSTRl'CTIVF 
DISEA.se.  Li  Chen  PhD.  Alexander  Adams  MPH  RRT.  John 
Hotchkiss  MD.  Regions  Hospital.  St.  Paul,  MN 

Background:  Previous  investigations  have  suggested  that  pressure  sup- 
port ventilation  I  PSV)  develops  dynamic  instability  in  a  model  of 
airway  obstruction.  To  explore  the  nature  of  this  instability,  we  investi- 
gated the  variability  of  tidal  volume  (V,  i  delivery  during  PSV  under 
combinations  of  respiratory  resistance  atid  compliance  under  a  range  of 
inspiratory  flow  cutoff  lev  els.  Methods:  A  mechanical  lest  lung  ( Hans 
Rudolph.  Kansas  City.  MOl  was  used  to  simulate  spontaneously  breath- 
ing patients  with  combinations  of  resistance  (  R=2.'>,  20,  15.  10 
cmH:0/lJs  )  and  compliance  (  C=0.12,  0.10.  0.08,  0.06  L/cmH:0),  and 
respiralorv  efforts  at  20/min.  The  test  lung  was  ventilated  with  bilevel 
pressure  support  at  22  cm  H;0,  PEEP  =  5  cm  H20  (  model  S4(). 
Mallinckrodt.  Carlsbad.  CA)  at  inspiratory  flow  cutoff  levels  of  45'7r  to 
1  ■*.  Results:  The  figure  depicts  examples  of  2  conditions:  stable  and 
unstable  support  condi- 
tions. Mean  Vj  (  ±SD) 
from  20  consecutive 
breaths  is  plotted  - 
dependent  upon  inspira- 
tory flow  cutoff 
settings.  The  stable  sup- 
port occurred  w  ith  low- 
resistance  |R=10|/  mod- 
erate compliance 
fC=.()6)  and  produced  a 
constant  frequency  of 
20/min.  The  high  resis- 
tance ( R=25 )/  high 
compliance  (C=.I2) 

condition  resulted  in  variable  Vt  and  dropped  breaths  producing  an 
unstable  frequency  (range  of  6.7  lo  20/min).  Conclusion:  Unstable 
ventilatory  support  during  PSV,  a  variable  V]  and  a  decrease  in  respira- 
tory frequency,  can  occur  at  lower  inspiratory  flow  cutoff  levels  in 
obstructive  disease  conditions.  Tlierefore,  optimizing  the  inspiratory 
flow  cutoff  setting  may  improve  patient-ventilator  synchrony. 
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EFFECT  OF  RECRUITMENT  MANEUVERS  0>  END-EXPIRATORY 
LUNG  VOLUME  IN  A  PRESERVED  PORCINE  LUTSG  MODEL  Sung-Chul 
Lim  MD.  Alexander  B.  Adams  MPH,RRT,  John  J.  Marini  MD.  Regions  Hospital  / 
Healthpartners,  Sl  Paul,  MN. 

Background:  Mechanical  ventilator)'  strategies  have  been  proposed  to  "open  the 
lung  and  keep  it  open"  -  the  strategies  have  been  termed  recruitment  maneuvers 
(RM).  However,  questions  remain  about  the  effectiveness  of  each  type  of  RM  This 
study  was  designed  to  investigate  the  effects  of  different  RM  techniques  on  end- 
expiratory  lung  volume  (EELV1  in  a  preserved  porcine  lung  model  (Nasco 
Biotjuest*.  Fort  Atkinson,  WS).  Methods:  Baseline  mechanical  ventilation  was 
VT=300  mL,  f-22/min,  PEEP=8  cm  H-O,  and  1:E=1 :2.  For  each  of  the  currently 
proposed  RM  techniques,  we  examined  the  effects  on  EELV  of  the  RM  and  diree 
post  RM  PEEP  levels:  8,  1 2,  and  1 6  cm  H:0.  The  RM  methods  were:  ( I )  sustained 
inflation:  CPAP  at  35  cm  HiO  for  20  s,  (2)  incremental  PEEP:  increasing  PEEP  by  6 
cm  H2O  steps  (30  sec  each  step)  to  30  cmHjO  while  decreasing  tidal  volume  (30 
tnL  each  step)  and  then  retreating  the  steps  to  a  post  RM  PEEP  level,  (3)  pressure 
icv/^um  control  ventilation:  Pset=45  cm  HiO 

with  PEEP=20  cmH.Q  for  2  min,  (4) 
control  group:  no  RM,  with  PEEP  at 
8,  12,  and  16  cm  H;0.  EELV  was 
measured  by  applying  ZEEP  and 
routing  the  EELV  into  a  spirometer 
(Collins,  Braintree,  MA).  .All  EELV 
measurements  were  repeated  tliree 
times  and  analyzed  by  .ANOVA  with 
BonfcTToni'spoir  hoc  analysis. 
Results:  In  all  four  groups,  EELV 
increased  significantly  as  post  RM 
PEEP  was  increased  (p  <  0.001 ).  The 
three  RiM  methods  produced 


PixMaiFCCP(O"Kt0) 


significant  increases  in  EELV  compared  to  control  (p  <  0.001 ).  For  the  three  RM 
metiiods  tested,  the  increases  in  EELV  were  not  consistently  different  between 
meUiods.  Conclusions:  EELV  was  significanUy  increased  by  the  post  RM  PEEP 
setting  god  by  each  of  the  RM  methods  tested. 
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IN(.'U)KNCK()KRKSnRVn)K\  DISTRI.SS  OR  PVTIKNT- VENTILATOR 
DYSSVMIIR<)\\  m  RIM.  low  \,  \  KM  MA  1  lOMN  PATIKNTS 
WITH  ACLTK  LI  N(;  INJl  R>  (ALI) 

RH  Kallci.  MS  RRT.  JA  AUmso  RRT.  L  Martin  RRT.  M  Eisner  MD.  JM  Luce  MIX 
NHl.BI  ARDS  Clinical  Trials  Network  at  San  Francisco  General  Hospital  (SFGH) 
Background:  The  incidence  of  respiratory  distress  and/or  p;iticnt-vcntilatt)r  dyssyn- 
chrony  (distrcss/dyssynchrony)  during  low  Vx  ventilation  is  unknown.  We  gathered 
prvlirnman.  inlonnation  by  review  ing  the  medical  records  of  all  43  patients  enrolled 
into  the  ARDS  Network  low  V't  study  at  SFGH  and  randonii/ed  to  low  Vj 
(6mlAg)  or  traditional  Vi  (12  nilVkg)  ventilation.  Methods;  Prot(Kol-directed  ven- 
lilalor  adjustments  were  made  w  iih  the  intention  o("  niinimi/ing  inspiralorv  (low  rate 
V|  and  inspirati>r\ -phase  dyssynchrony.  The  ventilator  flow  sheets  and  nursmg  notes 
were  rcv  iew  ed  retrospect ivclv  tor  all  documented  mcidcnces  of 
dislress/dyssynchrony  during  the  firvt  24  h  of  prottKol  managcnieni.  Data  w;is 
exprcsscd  as  mean  (±  standard  deviation i  and  compiinsons  were  made  using  Mann- 
Whitney  tests.  The  relative  risk  ft)r  distress/  dyssynchrony  was  assessed  by  two- 
sided  Fisher's  Exact  test.  Alpha  was  set  at  0.05.  Results:  Distress/ dyssynchrony 
was  documented  in  tl^'^c  ( 14/21 )  of  the  patients  in  the  Uiw  V|  group,  and  in  W-^i 
(8/22)  of  the  patients  randonuzed  to  u^aditional  Vx-  The  nsk  of  developing 
distress/dys synchrony  during  low  V  [  ventilation  was  1 .83.  but  failed  to  achieve  sta- 
tistical significance  (p  =  0.069). 

Variable  Low  Vp 

Vt  6.8±O.0mL/kg 

Vp.  16.0±3.3Umin 

V,  86.1  ±20.1  Umin 

Sctf  29.2  ±5.3 

Assist  f>  self  1.2  ±2.4 

PsENS  -L2±0.5cmH2O 

pH  7.35  ±  .07 

PaC02  36, 1  ±  7.4  mm  Hg 

PaO:  79.9  ±  13.5  mm  Hg 

BE  -5,0±5,9mEq/dL 

Conclusion:  There  was  a  trend  toward  increased  distress/dyssynchrony  during  low 
Vx  ventilation  despite  a  high  peak  Vj.  low  trigger  sensitivity  (Psens)  ^nd  a  set  f  close 
to  total  f,  This  implies  that  traditional  ventilator  adjustments  to  optimize  patient 
comfort  may  not  be  suitlcient  during  low  Vx  ventilation.  However,  the 
dislress/dyssynchrony  trend  may  be  inlluenced  by  the  fact  that  patients  in  the  low 
Vx  group  also  had  a  higher  minute  ventilation  Vf  demand  and  a  trend  towards  a 
lower  pH,  which  may  suggest  more  severe  illness. 
NIHR01-HL51856  OF-01-112 


Tradlljonal  V, 

P 

li.X±l.l  mlJIig 

<0.(XII11 

i:.7±;.9L/min 

0.00  II 

65.1  ±20.1  Umin 

0.0017 

14.3  ±4.8 

<0,0< » 1 1 

0.6  ±0.9 

0.46 

-1.4±0.5cmHiO 

0.10 

7.39  ±  .06 

0.09 

.35.7  ±  6.6  mm  Hg 

0.80 

91.3  ±22.9  mm  Hg 

0.09 

-3.3  ±  4.9  mEq/dL 

0.33 

CHARA(  TFRI.STK  S  OF  ACLTK  WSi,  INJLRV  ( ALIi  PATIENTS 
EXHIHiriN(;  KKSPIRA  TORY  DI.S  IRRSS  OR  I)^  S.SVNCHRONV  DURING 
LOW  V,  NFNIILATION 

RH  Kallet.MSRRT.  J  A  Alonso  RRT.  L  Martin  RRT.  M  Eisner  MD.  JM  Luce  MD. 
NHLBl  ARDS  Clinical  Trials  Network  at  San  Francisco  General  Hospital  (SFGH) 
Background:  The  incidence  of  respiratory  distress  and/or  paiient-venlilaior  dyssyn- 
chrony during  low  V  i  ventilation  is  unknown,  We  gathered  preliminary  information 
by  reviewing  the  medical  records  of  all  21  patients  enrolled  into  the  ARDS  Network 
low  Vi  study  at  SFGH  and  raiidorni/ed  to  low  Vx  (6mL/kg)  veniilaiion.  Methods: 
ProttKol-directed  ventilator  adjustments  were  made  with  the  intention  of  nnnnni/ing 
mspiratorv'  How  rate  V]  and  inspiratorv -pha.se  dyssynchrony.  The  ventilator  fiow 
sheets  and  nursing  notes  were  reviewed  rctmspectively  for  all  documented  incidences 
of  distress/dyssynchrony  during  the  first  24  hof  prol(Kol  management.  Data  was 
expressed  as  mean  (±  standard  dev  iation)  and  eompansons  were  made  using  Mann- 
Whitney  tests.  The  relative  risk  for  distress/  dyssynchrony  was  assessed  by  two-sided 
Fisher's  Exact  test.  Alpha  was  set  at  0.05.  Results:  Distress/  dyssynchrony  was  docu- 
mented in  67%  ( 1 4/2 1 )  of  the  patients  in  the  low  Vj  group.  Patients  exhibiting  signs  of 
distress/dyssynchrony  had  a  trend  toward  a  lower  pH.  base  excess  (BE),  and  tended  to 
require  a  higher  Vj  despite  equivalent  settings  for  f)eak  V|.  set  f  and  trigger  sensitivity 
(P.SFJs's)-  The  relative  nsk  of  developing  distress/dyssynchrony  when  the  BE  >  -5 
mEq/dL  was  2.05.  but  failed  to  achieve  statistical  significance  (p  =  0,08). 


Variable 

l)i.stress/Dyss>  nchrony 

.Apparent  Synchrony 

P 

Vt 

7.0  ±  0,99  mlAg 

6.5±0.6mLAg 

0.076 

Ve 

16.4  ±  3.2  L/min 

15.5  ±3.6  L/min 

0.55 

V, 

88.8  ±  19.6  mL/kg 

8 1.7  ±2 1.6  mL/kg 

0.49 

Self 

29.7  ±5.3 

28.3  ±29.7 

0.75 

Total  f 

31.3  ±5.7 

28.8  ±5.2 

0.34 

PSR.NS 

-1.0±0.3cmH:O 

-1.4±0.6cmH2O 

0.49 

pH 

7..M  ±  .08 

7.38  ±  .06 

0.27 

PaCO. 

34.8  ±  8.4  mm  Hg 

38.4  ±5.0  mm  Hg 

0.27 

PaO. 

82.7  ±14.9  mm  Hg 

75.3  ±10.0  mm  Hg 

0.47 

BE 

■6.3  ±  6.5  mEq/dL 

■2.7  ±4.4  mEq/dL 

0.18 

Discussion/Conclusion:  Setting  a  high  peak  Vj.  f  and  low  Psens  may  not  be  sufficient 
to  prevent  distress/dyssynchrony  dunng  low  Vx  ventilation.  Chronic  metabolic  acido- 
sis increases  ventilatory  dnve.'  Therefore,  our  data  suggests  an  intriguing  research 
question:  will  correcting  metabolic  acidosis  improve  patient  tolerance  of  low  Vx  venti- 
lation'!'  This  may  be  clinically  relevant  when  high  levels  of  sedation  or  paralytic  agents 
are  required  to  treat  distress/  dyssynchrony,  or  a  desired  target  Vj  cannot  be  achieved. 
(NIHR01-HL51856) 

L  Berger  AJ.  et  al.  Regulation  of  respiration.  NEnglJMed.  1977. 
297(4):  194-201. 
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SEDATION  AND  NEIROMCSCILAR  BLOCKING  AGENT  (NMBA) 
REQIIREMENTS  DLRING  INPriATION  OF  LOW  Vx  VENTILATION  IN 
PATIENTS  WITH  ACUTE  LUNG  INJURY  (ALI) 

RH  Kallet.  MS  RRT.  M  Eisner  MD,  JM  Luce  MD. 

NHLBl  ARDS  Clinical  Tnals  Network  at  San  Francisco  General  Hospital  (SFGH) 

Background:  The  amount  of  sedation  and  use  of  NMBA  required  lo  treat  respiratory  dis- 
tress and/or  patient-ventilator  dyssynchrony  (distress/dyssynchrony)  during  low  Vx  venti- 
lation is  unknown.  Methods:  The  medieal  records  of  all  43  patients  enrolled  into  the 
ARDS  Network  low  Vx  study  at  SFGH  and  randomized  to  either  low  Vx  (6mL/kg)  or  tra- 
ditional Vx(12  mL/kg)  ventilation  were  reviewed  retrospectively  to  determine  both  seda- 
tion/NMBA  use.  and  the  incidence  of  distress/dyssynchrony  dunng  the  first  24  h  of  pro- 
tocol management-  Total  sedation  requirements  and  Ramsey  sedation  scores  were 
calculated.  All  analgesics  and  sedatives  were  con\erted  lo  feniain  I  and  lora/epam  equiva- 
lents and  expressed  in  mg/du>  '  Data  was  expressed  as  mean  (±  standiird  delation)  and 
comparisons  were  made  using  Mann- Whitney  tests.  NMBA  use  was  assessed  by  two- 
sided  Fisher's  Exact  test.  Alpha  was  set  at  0.05.  Results:  Distress/dyssynchrony  was 
documented  in  67'!^  ( 14/21 )  of  the  patients  in  the  low  Vx  group,  and  in  the  36^f  (8/22)  of 
the  patients  randomized  to  traditional  Vx.  Yet  the  total  amount  of  analgesics  and  sedatives 
administered  were  not  different.  A  trend  towards  higher  NMBA  use  was  found  in  the  1 2 
mL/kg  \'-[  group  (relative  risk  =  1.64;  p  =  0,24),  NMBA's  were  administered  prior  to 
enrollment  in  all  6  patients  in  the  1 2  mL/kg  Vx  group,  and  after  enrollment  in  both 
patients  in  the  6  mL/kg  Vx  group.  When  sedation/analgesic  requirements  were  assessed  in 
each  Vx  group  based  upon  the  presence  of  distress/  dyssynchrony.  only  the 
benzodiazepam  dosages  were  different  in  the  low  Vx  group. 

Low  Vt Traditional  Vt 2. 


Fentanyl  (mg/d) 


2.7  ±  2.3 


2.5  ±  2.4 


0.55 


Lorazepam  mg/d 
fol  (g/d) 

Baseline  Ramsey 
Day  1  Ramsey 
Low  V|  Group 


Lorayepam  mg/d 


19.4  ±  10.6 
2.94  ±  1 .63 
3.5  ±  1 .5 
4.2  ±1.6 
Dyssynchrony 


^ 


14.7  ±  10 


17.5  ±14,8 
2.70  ±  3.05 
3.8  ±1.6 
3.6  ±  1.8 
Synchrony 


!±4.6 


0,37  Prop^)- 
0,86 
0.42 
0.28 


0(V)7 


Conclasion:  Distress/dyssynchninv  was  higher  in  the  low  Vy  group  despite  equi\alent 
administration  of  scdati\e\/analgesics  This  mav  suggest  th.it  higher  levels  of 
analgeMcs/sedati\es  (particularly  henz(xJi.i7ep.iinsi  ma\  he  required  to  treat  distress/dys- 
synchrony dunng  low  Vj  \enlilalJon.  Howe\er.  the  trend  towards  higher  NMBA  use  in 
the  traditional  Vt  group  may  have  masked  the  opportunity  to  detect 
distress/dyssynchrony. 

1 .  Cammarrano  WB,  et  al.  Acute  wiihdrawl  syndrome  realtcd  to  the  administration  of 
analgesic  and  sedative  medications  in  adult  intensive  care  unit  patients,  Cril  Care  Med. 
1998;  26(4):  676-684.  (NIH  R01-HL5I856) 
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DOES  HIGH  LEVEL  MINUTE  VENTILATION  Vt  DEMAND  LIMIT 
IMPLEMENTATION  OF  THE  ACUTE  RESPIR.\TORY  DISTRESS 
SYNDROME  (ARDS)  NETWORK  LOW  Vt  VENTILATION  PROTOCOL? 

RH  Kallet  MS  RRT.  W  Con-al  BSN.  D  Hayden  MA.  H  Silvenman  MD.  JM  Luce  MD. 
NHLBl  .ARDS  Clinical  Tnals  Netv»,ork.  San  Francisco  General  Hospital.  L'niversitv  of 
Maryland  Medical  Center,  ( NIH  RO 1 -HL5 1 856) 

Background:  Because  the  ARDS  Network  low  Vt  protocol  places  an  upper  limit  of 
35  on  the  set  respiratory  rate,  there  also  is  an  upper  limit  of  pre-set  V^.  that  can  be 
achieved  when  ihc  Vx  is  reduced  to 6  niL  kg.  This  ma\  present  a  potential  difficulty  in 
implementing  the  protcKol  in  patients  uith  high  V'l;  demand.  We  retrospecti\el> 
assessed  the  potential  for  high  V^  demand  to  limit  the  achievement  of  pnMixol  goals 
by  analyzing  data  from  the  ARDS  Network  low  Vx  study.  Methods:  All  patients  ran- 
domized to  the  low  Vx  ventilation  protocol  were  assigned  to  3  groups  based  upon  the 
level  of  V'e  demand  prior  to  randomization:  Vg  <  15  L/min.  15-18  L/min.  and  >  18 
L/min.  The  pH,  PaCO:.  Pplat.  Vx  from  the  reference  period  on  study  day  [(approxi- 
mately 6-24  h  after  randomization)  were  compared  between  groups. 
Pair- wise  multiple  comparisons  betw  een  the  Vp  groups  w  ere  made  using  Tukey- 
Kramer  tests.  Between-group  differences  in  \ariables  (in  terms  of  being  within  or  out- 
side protocol  liu-get  range)  w  as  analysed  by  Chi  Square  Tests.  Alpha  vvas  set  at  0.05. 
Results:  No  differences  w  ere  found  in  V  j .  Prlax  ■  PaCO:  and  arterial  pH  when  the  Vg  < 
1 8  L/min.  When  \'y_  was  >  1 S  L/mm.  pH  was  significantly  lower  than  the  other  groups  and 
Vx  was  significantly  higher  than  the  lowest  V[.;  group.  The  incidence  of  Pplm  exceeding 
the  upper  protocol  limit  (30  cm  H:0)  was  nearly  doubled  when  VV  exceeded  1 8  L/min 
23.8'7f  vs.  14. 1  '^ ).  but  was  not  suitisdcally  different.  The  incidence  of  \'x  exceeding  the 
upper  protocol  limit  (>  6.5  mlAg)  was  signiflcanUv  higher  as  Vp  exceeded  15  IVmin 
(13.7% at<  15 L/m vs. 26 and 30.3% at  15-I8and>  IS  IVmre-specUvely). 
Vp  Group Variable Pre-enrollment       Day  I 


<  1517m 


Vx(mL)  10.1  ±2.0  6.1  ±0.8 

Ppixx(cmH>0)  29.0  ±7.4  24.5  ±6.5 

PdCO^  (mniHg)  37,8  ±  7,6  40.2  ±  8.8 

pH  7,40  ±  0.07  7.39  ±  0.08 


15-18  I7m 

Vj(mLl 

10.1±1.« 

6.5  ±0.9 

PpLAT(CmH20) 

30.8  ±8.1 

25.6  ±5.7 

PaCOMmmHgl 

36.1  ±8.2 

40.3±11.1 

pH 

7.39  ±0.08 

7.38  ±0.07 

>l8Um 

VT(mL) 

10.4  ±1.* 

6.-^±l..'*' 

Ppi  \T(cmH:0) 

31.8  ±8.3 

26.3  ±  7.7 

PaCO.(mmHgl 

30.8  ±  7.8 

37.9  ±14.0 

pH 

7.37  ±  0.08 

7.33  ±0.09'  • 

p<0.01:  t  p<0.()OI  compiirvii  lo  Day  1  Vf.  <  15L7m  Group  Conclusion;  The 
ARD.S  Nelwork  slucU  liala  suggcM  Ih  jl  ilcpilc  \  cr\  high  levels  of  V'l  I  >  18L/min) 
demand,  low  Vi  ventilahon  could  be  mainlauied  in  the  maiorirv  of  patients, 
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IMI  \l  1  I)  Ml  KUOMIJK:  ()NK.-YK\R  KXI'KRIKNC  K  WITH  A  I'ROKK  OI 

K)K  M'rK(  )I'K1  \  IK  I  SK.  l\-M\  K  Hon  I'lil)  KK  1  I  A  ARC.  PjimvlChli'Ul.Ul  KKl. 
K.itxn  M  K.kiii.iRk  ITil)  KK  1  1  AARt .  V^illi^un  K.  Hurliinl  MU  NU-sjchUMlLs 
Gcncnil  Hitspilal  and  ll.»n.ii\l  Modical  Scluxil. 

Niint  omJc.  tthon  .Klminivlcail  hv  inlulaluin.  is  a  selective  pulm»n;il>  vasodilalor. 
0\er  the  pa.sl  1(1  vcaiN,  thca-  hits  hern  consiJcrable  ;icaijenuc  and  clinical  inlereM  in  the 
use  or  intutlcJ  nunc  oxide  (iNO)  in  the  tivalntenl  tildisea-ses  u.vs4iciated  with  pulinonar\ 
hvpenension  and  h\TXixeniia.  Riuidomi/ed  conlmlled  tnals  have  rcp*>ned  henefil  lor  the 
use  ol  iNO  in  the  can.'  oi  nevvKims  with  hypoxic  n.-\pirator\  lailua-.  and  the  FDA 
appi\>ved  the  use  of  iNO  lor  this  indication  on  December  23,  I'C)')  However,  randomi/ed 
controlled  trials  to  dale  have  not  shown  a  benefit  tor  iNO  in  other  diseases,  ami  iLs  use  in 
these  ca.ses  is  oil- label  Given  the  tvlative  lack,  of  evidence  for  ofl-labcl  use  of  iNO  and  the 
expense  itssivialed  w  itli  this  therapy,  we  designed  an  inslitution-appmval  prottvol  lor  the 
use  o\  iNO  in  our  hospilal  Methods:  iNO  for  patient  use  is  contniUed  by  our  Inntjvative 
Dev  icx\s  and  Therapeutics  t'ommittee.  This  committee  approved  the  use  of  iNO  for  new- 
bi>ms  and  for  sekxied  oil-label  indications.  OIT-label  use  was  approved  for  the  following 
indicatiims:  inhalation  injurv  .ARDS.  lung  resection  ARDS.  seveiv  ARDS  considered  for 
ECMO.  heart  or  lung  uunspLuitation.  and  acute  nghl  ventricular  failure  Under  each  olT- 
label  indication,  specific  cnlena  w  ere  established  for  initiation  of  iNO  therapy  Specific 
eligibility  critena  were  developed  by  consensus.  If  criteria  to  initiate  therapy  are  met,  a  30- 
min  to  1  -hr  trial  is  conducted,  and  a  decision  lo  continue  therapy  is  made  based  upon  strict 
cntena  The  asc  of  iNO  is  nionilored  under  the  auspices  of  a  Pha-se  IV  observ  ational  study 
with  IRB  approval.  The  respiratory  care  department  was  charged  with  scax-ning  all 
a*quesLs  for  iNO  use,  deteniuning  eligibility  ba.sed  upon  institution-approved  critena.  dis- 
pensing the  gas,  monitonng  all  aspects  of  utili/iiuon,  and  maintaining  a  database  on  it,s  use 
and  elTicacy.  Every  request  for  iNO  is  pmspectively  reviewed  by  one  of  the  respiratory 
care  management  leiuii  before  therapy  is  initiated.  Individual  cases  that  fall  ouLsidc  of  eli- 
gibility criteria  are  mediated,  as  ntvessary.  by  the  co-chaiiN  of  the  critical  care  commitlee. 
RcsulLs;  For  tlie  first  veiU"  of  this  prolivol  I  .\pnl  1 ,  2000.  to  .\pnl  1 .  2(X)1 ).  25  newborns 
a-ceived  iNO  and  all  mix-1  eligibility  requirements.  Eleven  of  these  patients  were  receiving 
iNO  prior  to  transfer  (in  most  cases  lo  be  consideiwJ  for  ECMO).  Initiation  of  i.NO 
incrca.sed  PaO;  from  a  mean  of  5 1  mm  Hg  to  1 54  mm  Hg.  ECMO  wis  avoided  in  44%  of 
these  patients,  the  mean  length  of  iNO  therapy  was  2.2  days,  and  survival  was  95%.  For 
off-label  indications,  iNO  was  used  in  47  patients  (2  inhalation  injury  ARDS,  8  severe 
.\RDS.  2  hean  or  lung  transplanlalion.  35  right  vennncular  failure.  1  sickle  cell  disease); 
85%  mel  eligibility  a-quircmenls.  For  those  that  did  not  meet  eligibility  requirements,  iNO 
was  appaived  after  respiratory  care  and  physician  mediation.  Of  48  trials  (2  tnals  for  1 
patient).  24  met  cntena  to  continue  therapy.  In  these  trials,  PaO:  increased  faim  58  mm 
Hg  lo  101  mm  Hg,  and  mean  pulmoii.iry  .iiter\'  pressure  decreased  from  41  mm  Hg  to  36 
mm  Hg  wilh  iNO.  For  off-lalx'l  indicahons,  die  mean  duration  of  therapy  was  2.4  days.  No 
safety  concerns  have  arisen.  Total  pmgraiii  costs  were  52%  below  the  budge!  estimate  for 
the  first  year.  Conclusions:  We  have  had  excellent  compliance  with  the  paitocol:  100% 
with  neonatal  use  and  85%  with  olT-label  use.  This  has  resulted  in  appropriate  and  cost- 
effective  use  of  iNO  in  our  hospilal.  OF-01  -1 42 


KFKECT  OF  Tl  JH  ( OMIM  NSATION  (1  Cl  N  S  PRKS.SI  RK  SlPPf)RT  (PS) 
ON  IIDM   NOI  I  Mll\  ll\  MKWA^  PKKS.M  KKS:  \  H1.N(  II  VH  i)V 

t.ail  ll.us.  Ml.b.  KRi  aiKl  P.iul  Uiik.  KR  I 
UniverMly  ot  Michigan  Health  Syslcm.  Ann  Aibor  Ml 

I1.\('K(;R()1'NI):  PS  provides  a  conslani  pa-ssurc  assist.  rcganJIcss  of  palicnl  cfTon.  to 
oveaonie  resisliuice  of  an  artifiaal  airway  while  TC  provides  a  variable  pressure  assist  level 
in  diaxi  proponion  to  patient  effon  Clinically,  il  is  unclear  whether  VT  is  augmenlcxl  by 
high  airway  pressure'  sc'cn  using  TC  with  small  artificial  airways.  .STV'DY  QlF^TnONS: 
1 1  What  inipacl  does  TC  have  on  VT.  pniximal.  distal,  and  end-inspirali»ry  pressua-s.  com- 
pare-d  to  PS,  and  2 1  What  influence  do  anificial  airways  have  on  PS  and  TC  '  MFrFHODS: 
l.untm>Klel  .A  conipulcn/ed  lung  simulator  (ASl.-.5(XX),  Igmar  Medicall  was  set  lo  a  single 
lung  mixlel  w  ith  C  =50  ml  AmH.-O.  R=  10  cmH;0/I^s,  RR=20,  an  inspiralorv  effotl  of  -15 
cm  H'O  and  sellings  re-sulling  in  an  IE  of  - 1 :3.(l  Venlilalor  seltints  A  PB-84()  vemilalnr 
iCiirlstiad  CA)  was  set  lo  PEEP=0  cmH<).  nO:=<)  2 1 ,  and  tngger=  - 1  emH:<^J  For  PS 
breaths,  flow  accelcration=50%  and  expinitory  sensitivity^  10% ,  The  ventilalof  was  tested  al 
PS=().  5.  and  10  cmH20;  and  TC=-50  and  100<'r .  Airways:  Endotracheal  lubes  (ETFl  of  an 
ID  of  5.  7.  8.  and  9  mm  were  studied.  The  distal  end  of  the  FnT  was  altachcxi  u>  the  lung 
simulator  and  the  paiximal  end  lo  the  cireuit  w-y  e  with  identical  adapteiN.  Measurements: 
Fixhaled  VT,  peak  pressure  (Ppn.» land end-inspirattwy  pressure  lPf,i from  the  ventilator 
were  recorded.  The  simulator  measured  fiow.  volume,  and  pressure.  These  measurements 
w  ere*  taken  immedialely  distal  to  the  airway  tested,  there'fore  airway  pressure  is  considered 
to  reflect  "cannar  pressure*  I  P,i,^t.,ii  Dunng  pre'ssure  vcnfication,  P,i,.ijire*ad  1  cmH<)>P«n» 
andPc,  Data:  n.iui  fnim  Ihc  venuLiUir  and  simulator  for  10  breaths  were  analyzed  for  each 
data-set-  RKSL'I.'I'S:  As  a  reference.  PS=Owilh  no  airway  attached  re-sulted  in  a  \T=435 
mL.  Table  1  shows  the  result  on  VT  |in  mLl  and  the  percent  boost  in  VT  compared  to  PS=0 
with  the  same  bll. 


PS=0 

PS=5 

PS=IO 

TC=.50 

TC=100 

ETT=6 
ETr=7 
ETT=8 
FTT-9 

278 
329 
.357 
381 

.325(17%) 
386(17%) 
435(19%) 
4-53(19%! 

398(43%) 
471  (43%) 
.527(44%) 
563(48%! 

303(9%) 
350(6%) 
373(2%) 
387(2%! 

386(39%) 
4.32(31%) 
422(15%) 
409(7%! 

Table  2  s 

hows  the  effect  on  three  pre*ssure'- 

:  Ppr..,.  Pd„ul  and  P„  (in  cmH;0). 

PS-0 

PS=5 

PS=10 

TC=-50 

TC=lflO 

ETT=6 
bri=7 
hlT=8 
E1T=9 

2.7/4.0/2.5 
2.9/5.2G.8 
3.-3/4-4/2-9 
3-5/4.5/2-9 

6.2/7.2/5-2 
6-5/7.3/5.4 
5.7/7.2/6.6 
6.5/7.3/6.5 

11.0/10.3/11.0 
11.0/11.2/11.0 
11.1/11.5/11.0 
12.0/11.8/11.4 

4-4/5-7/3-3 
3-7/4-7/3.7 
3.9/5.3/3.5 
3.9/500-5 

13-0/7.0/5,9 
8-8/5-7/4.6 
5.9/5.3/3J 
3.9/5.6/3.5 

CONCLUSIONS:  1 )  For  a  given  inspiratory  effort.  VT  is  reduced  as  ETT  size  is  reduced: 
2 )  for  a  given  ETT  size.  PS  Ixxists  VT  in  an  incTemenlal  manner  i  similar  % .  regardless  of 
ETT)  and  TC  augments  VT  in  a  viiriablc  manner  I  less  ' ;  UhisI  in  VT  as  ETT  increa-*si:  3; 
TC=100%  augments  VT  >TC=50%.  especiiilly  wilh  small  ETTs;  4)  (he  high  airway  pre*s- 
sure  noted  al  the  ventilator  (Pp„„)  using  TC=100%  with  small  ETTs  is  not  present  at  the 
carina  (PautJ  I  ™d  therefore  does  not  translate  into  a  larger  VT:  and  5 )  with  the  PB-840.  P„ 
may  better  reflect  P.i..ui-  The  clinical  relevance  of  these  findings  remains  lo  be  determined. 
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NONINVASIVE  POSITIVE  PRESSLRE  VENTILATION  FOR  -DO  NOT  INTU- 
BATE" PATIENTS  W  ITH  ACUTE  RESPIR.ATORY  FAILURE:  A  PROSPEimVE 
OBSERVATIONAL  STL'D^■.  N'eila  Allobclli.  RRT:  Guilhenne  Schettino.  MD;  Pums 
Willians.  RRT:  Jack  Walsh.  RRT:  Khalcd  Scdcck.  .\ID:  Kl.iuJiusz  Suchodolski.  MD: 
Dean  Hess  PhD  RRT.  Robert  Kacmaa*k.  PhD  RRl  Massachusetts  General  Hospital 
and  Harvard  Medical  School,  Boston  M.\.  Background:  Noninvasive  positive  pressure 
ventilation  (NPPV)  has  been  used  lo  treat  patients  with  reversible  causes  of  acute  respi- 
rators failure  (.-\RF|.  or  simply  as  a  comfort  maneuver,  in  terntinal  patients  who  refused 
endotracheal  intubation  ( DNI  i.  However  few  data  is  available  about  patient  selection  cri- 
tena and  hospital  discharge  rale  for  these  patients.  Objective:  To  evaluate  tlie  outcome 
of  DNI  patients  when  submitted  to  NPPV  lo  treat  acute  or  acute  on  chronic  respiratory 
failure  of  different  etiologies.  Design:  .-V  prospective  observational  sludy.  Setting:  An 
800-bed  tertiary  univer,ity  hospital.  Method:  The  demogi^iphic.  clinical,  physiological, 
laboratory  and  hospital  outcome  data,  as  well  as  the  ventilatory  settings,  of  all  DNI 
patients  with  ARF  Ire*alcd  with  NPPV  were  recorded  on  a  daily  basis.  Results:  From 
January  to  .April  21X11.  NPPV  was  applied  in  46  DNI  patients  (32  female)  originally 
located  in  the  emergency  room  (14%).  intensive  care  units  (18%)  and  general 
medical/surgical  units  ( 58% ).  In  55  %  of  the  eases  NPPV  was  applied  for  <  24hs  and  in 
22%  for  a  periixl  between  I  lo  3  days,  PS/PEEP  (80%  )  and  CPAP  (20% )  were*  the  uu- 
lizcd  modes  The  hospilal  sun  ival  rale  was  greater  for  patients  with  .icule  exacerbation 
of  chronic  pulmonary  disease  (9/13  cases)  when  compared  to  hypv>xcmic  respiratory 
failure'  (4/20)  (p=0.02i.  Ciirdiogenic  pulmonar>'  edema  1 1 1  cases)  and  posi-exlubalion 
failure  (2  cases)  had  a  survival  rate  of  45  and  0%  percent  respectively.  The  hospital  mor- 
laliiy  was  higher  in  the  oncological  patients  (14/16  |87.5%ll  when  compared  with  the 
non-oncological  ( 14/30  [47%  1)  patients  (p<  0.01 ).  Hypoxemic  respiratory  failure  (12/16 
[all  died])  was  the  leading  cau.se  of  ARF  in  the  oncological. 
The  baseline  data  of  the  non-oncological  patients  are  present  in  the  table. 
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Conclusion:  The  use  of  NPPV  should  be  encouraged  in  non-oncological  DNI  patients 
with  reversible  causes  of  ARF.  panicularly  in  those  with  acute  exacerbation  of  chronic 
pulmonary  disease.  The  outcome  of  oncological  DNI  patients  with  OF-01-180 
hypoxemic  ARF  treated  with  .NPPV  is  cxla*mely  pot^r. 


CASE  STIDIES:  THE  CLINICAL  USE  OF  LOWER  INFLECTION  POINT 
DERIVED  FROM  A  SLOW  FLOW  PRESSURE  VOLUME  LOOP 

Ken  HareeK  RRT.  John  Saul  RRT,  Lisa  Weavind  MD, 

The  University  of  Texas  M  D  Anderson  Cancer  Center.  Houston,  ^e%as 

Introduction:  Cumint  lung  protective  approaches  to  ventilator  management  include 
the  Open  Lung  i'echnique  and  low  tidal  volume  strategies.  Determination  of  the  lung 
opening  pressure  is  a  key  component  in  opening  the  lung  and  kix'ping  il  open  lo  avoid 
the  recniiunenl/derccruilniem  injury  to  the  alveoli.  BiLcvcl  is  an  enhanced  fonn  of 
Pressure  Control  VenUlaUon  available  on  the  PB  840  ventilators.  Our  lung  prolecUve 
approach  to  mechanical  ventilation  utilizes  both  low  tidal  volumes  and  the  Open  Lung 
Technique.  We  have  developed  our  approach  lo  utilize  a  ventilator  generated  slow 
now  Pressure  Volume  Loop  to  determine  the  Lower  Inflection  Point  (LI?)  and  use 
this  parameter  to  guide  the  setting  of  PEEPl^.  in  BiLevel,  thus  avoiding  repealed 
alveolar  collapse.  We  then  Utrate  the  PEEP,,^  (laspiratory  pressure)  lo  deliver  7cc/kg 
IBW  limiting  alveolar  strelch  and  avoiding  barotrauma  The  technique  was 
incorporated  inui  a  Therapist  Driven  Vc*ntilalor  Management  Algorithm.  Tlie  slow 
flow  PV  I.OOP  was  performed  immediately  after  initial  placement  on  the  ventilator 
The  maneuver  was  perfonned  after  the  adminisUalion  of  a  short  acting  paralytic  and 
Ihc  bedside  staff  was  trained  lo  determine  the  lower  inflection  point  from  the  graphic 
display.  Additional  Inflection  Point  maneuvers  were  perfonned  lo  guide  ventilator 
management  based  on  a  Pa02/Fi02  rafio  or  if  a  significant  change  in  the  patient  status 
was  observed.  Eiperience:  We  collected  data  over  a  six-month  period  of  time  on  100 
patients  (41  Medical  patients  and  59  Surgical  patients)  A  total  of  262  Slow  Flow 
maneuvers  were  perfonned.  wilh  an  average  of  2.28  on  medicine  palicnts  and  1.1 
perfonned  on  surgical  patic*nts  Die  maximum  perfonned  on  any  patient  was  14 
There  were  Uvee  patients  that  the  maneuver  could  not  be  performed  on  during  initial 
ventilator  application.  The  results  of  the  initial  l.ower  Inflection  Points.PEEPH.^ 
sellings  and  Delta  Pressure  necessary  lo  generate  7cc/kg  IBW  tidal  volume  are  listed 
in  the  table  below. 


Medical  Pauents 

Sunpcal  Patients 

LIP 

PEEPh«. 

Delta 

UP 

PEEPiu 

Delta 

Mean 

9.58 

30.56 

16 

4J9 

19.8 

12.8 

Min 

5 

22 

12 

12 

12 

7 

Mn 

16 

38 

30 

23 

23 

23 

Mode 

10 

30 

20 

20 

20 

10 

IfDCDSaiOD:  inC  use  Oi  vciiiiiouoii  ai.v»s  uiiiw..uu>i  pvi.iu  .-... .,—».. .-- 

literature  as  a  method  to  reduce  lung  injury  C^  experience  indicates  that  the  use  of « 
ventilator  derived  slow  flow  inflection  point  lo  guide  ventilator  management  is  a 
coasistenl  methixiology  that  can  be  safely  u.sed  by  Respiratory  Therapists  in  a 
Ventilator  Management  Algorithm.  Additional  Studies  arc  needed  to  Jetcrmine  the 
overall  impact  of  this  Bilcvel  Ventilation  SlrateKV  OF-01  -181 
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Pnc. CAN  Bfc  RELIABLY  liS IIMA THD ITtOM  STATIC  PRESSURE- VOLUME CURVKS 
GENRRATR[)  WITH  PtlE-P  SIH"  AT  S  cmH;0 

Dean  HolhrnJ  RRT.  Rybcn  listener  RR 1 .  John  Boynton  RRT.  Kenneth  Hawkins  RRT.  Grant 
O'Kcefc  MDMPH,  Dcpartnicnis  of  Respiratory  Can:  and  Surgery  Parkland  Health  and  Hospi 
lal  System.  Dallas,  TX 

Introduction:  h  is  pi>s.siblc  that  the  determination  of  the  lower  "mflection  point"  ( Piu-, )  on  a 
staiit"  pa'Nsurv-voliimc  (static  P-V)  i.-iir\e  c;in  be  used  to  optirni/c  positive  cnd-expirdtor>  po-s 
suietPHHP)  m  pjlu-iil-.  suttfrini:  troni  .k'uIc  liini.'  iniiin  I  Al  .I/AUDS)    llic  I'hnical  iililitv  ot 
pre.ssurv-vohinic  ciir\L-  rikMsiiii-iiu-iiK  ik'|vriiis,  it}  p.ul  nn  llic  s.ilcls  ol  tlic  ltvhnK|uc  l-*]ii.illy 
important  IS  the  oIinuiKitiuti  111  iiiIlt  rLMiler  \anjhilit\  m  the  inlcfjiielatioii  ol  Puc,.  Hie  purpose 
ot  this  work  istodeleniiine  whether  P,i,.,esIimalion,  based  uptm  objective  mlerpretaiion  ot 
static  P-V  curve  measurement  c;in  be  done  with  PEEP  set  at  5  cmH2()  rather  llian  0  cniH2(). 
We  hypt.>lhcsi/ed  that  the  Ptw,  would  not  he  diflerent  with  PEEP  set  at  5  cmH20  comp;ired 
\^  ith  0  cmH20.  Methods:  Eight  patients  who  pavsented  to  our  SICU  with  Pa02/Ei02  ratio 
<MXi.  mean  lung  injury  scorv  ot  2,')l ,  identified  nsk  factors  for  ARDS.  and  the  absence  of 
exclusion  criteria  were  identified  ;ls  study  participants.  Exclusion  cnlena  include  any  of  the  fol- 
lowing factors:  a  history  of  chamic  obstructive  pu!mon;iry  disease,  heart  failure,  or  persistent 
chest  tube  le;ik,  Following  sedation  patients  werc  paraly/cd  and  static  P-V  curses  pertomied 
with  PFRP  set  .It  0  ;md  >  cinH2().  .ipplied  in  random  order.  Static  P-V  curves  were  obtained 
using  two  coninu'rciall>  .i\ail.iblf  \i-iiiil.iiutN  and  the  valve  methtxJ  we  have  previously  reported 
(respiratory  rate  N).iid.il  \.'luinc  5(1..^,  1  I  ratio  1  :.S.  and  F102  SO- IIKKy  ),  Pfi„  was  calculated 
forciich  cur\c  using  a*.iiiiiincriial  loinpuler  pm^nini  (SI  AlAland  applying  the  fitnnula  pub- 
lished by  Venegas  Dala  [xnnls  ucfl-  Innilcd  id  those  .issivialcd  w  ith  zero  lluw     Intlection 
point  estimates  at  the  two  PLHP  [(.■\cls  tni  each  patient  were  compiircd  using  the  paired  t-test 
Results:  All  patients  that  demonstrated  a  Pivv  >5  cmH20  on  0  cmH20  of  PEEP  demonstrated 
a  Pncx  on  5cmH20.  STATA  objectively  pr^icted  Pficx  on  5  cmH20  within  +  2,68  cmH2()  of 
Pucv  predicted  on  0  cmH20.  Vanability  did  not  change  whether  the  maneuver  was  pertbnned 
on  a  PEEP  level  of  0  cmH20  or  .*i  cmH20  first.  There  was  no  statistical  difference  between  the 
inflection  point  estimates  at  the  two  PEEP  settings  (p  =  0.66). 

PEEP  Estmatlon 


Pivum  taiT*QOt 


dopeep 

■  5PEEP 


Dlscassion:  We  have  applied  tfie  work  of  Venegas  to  a  baseline  of  5  emH20  in  the  ALl/ARDS 
population  and  have  noted  no  significant  difference  compared  with  the  results  of  Prvx  initiated 
at  0  cmH20    In  a  sub-gn^up  of  the  ALl/ARDS  population,  "charging"  the  patient  cireuit  with 
PEEP  prevents  the  flLKxiing  of  tlnw  sensors  during  the  maneuver.  In  addition,  any  PEEP  level 
that  predisposes  this  patient  p^tpulaimn  lu  alveolar  collapse  or  fiixxling  should  be  a\oided  in  the 
interest  of  patient  well  being.  With  the  exception  of  circumstances  w  here  Pu^.,  is  <5  cniH2(). 
obtaining  static  P-V  curves  with  PEEP  set  at  5  cniH20  appears  to  result  in 
reliable  Pticv  estimates. 
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IDEALIZED  PRESSURF/riME  SCALAR  ON  HFOV 

Robert  F-stetlcr  RRT.  Dean  Holland  RRT.  Jennifer  DeLjGar/^  RR  P. 

Kenneth  Hawkins  RRT.  (Irani  O'Keele  MD  MPH. 

IX-parlrnents  ol  Respirators  fare  and  Surgerv  P;irkland  Health  and  Hospital  System. 

Dallas.  i'X 

BACKGROUND:  Qualitative  changes  in  the  shape  of  pressure/lime  scaiars  (P/T 
scalars)  have  been  shown  to  correlate  with  changes  in  resistance  and  compliance 
during  HFOV.  The  significance  of  these  findings  is  dependent  upon  a  clinician's 
ability  to  interpret  changes  However,  no  siatidard  lor  inlerpretalitm  of  these  P/T 
scalars  has  been  delerinincd.  The  purpose  of  (his  work  is  to  illustrate  a  potential 
standard  approach  for  interpretation  of  P/T  scalars  in  HFOV. 

METHODS:  A  data  base  of  P/T  scalars  was  collected  over  a  three  year  period 
consisting  of  HFOV  waveforms  captured  from  multiple  mtxlels  (bench,  animal 
and  patient).  ITie  data  consists  of  analog  P/T  scalars  obtained  at  the  thermometer 
port  of  the  circuitry.  These  measurements  were  convened  to  digital  form  .S(MH)() 
times  per  second  (utilizing  a  Tektronix  TDS  .V):^2i.  P/T  tracings  were  then 
analyzed  lo  create  an  ideal  consliojct. 
RESULTS 


Pressure/Time  Scalar 
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DISCUSSION:  We  propose  that  an  idealized  PAT  scalar  provides  an  essential 
component  of  future  investigation  into  factors  affecting  sub-lidal  volume  delivery. 
Our  work  contributes  a  tool  not  previously  available  in  the  management  of  HFOV. 
We  find  P/T  scalars  lo  be  an  adjunct  that  is  both  sensitive  and  specific  to  real-time 
clinical  changes  allowing  an  immediate  response  to  potentially  harmful  alterations 
in  the  patient  course.  Fuilher  research  is  needed  to  establish  the  utility  of  P/T 
scalars  outside  of  a  research  environment.  OF-01-187 


EFFECTS  OF  AN  IN-LINE  IPV  INTERFACE  VERSUS  ADJUSTABLE  PEEP 
VALVE  ATTACHMENT  DL  RINCi  INTRAPULMONARV  PERCUSSIVE 
VENTILATION 

Kathleen  Deakins  RRT.  Robert  Chatbum  RRT  FAARC.  Julie  DeFiore  BSEE  and 
Timothy  Myer^  BS.  RRT.  Rainbow  Babies  &  Children's  Hospital.  Cleveland.  Ohio. 
Introduction:  Intrapulmonary  Percussive  Ventilation  (IPV)  is  a  therapeutic  modality 
designed  to  mobilize  and  facilitate  the  removal  of  retained  secretions,  re-expand  areas  of  col- 
lapse, increase  deposiijon  of  aerosnti/ed  piirlicles  and  impri>ve  yas  exchange    IPV  is  routinely 
ordered  in  our  institution  ti.>r  the  Irealnienl  ot  atcicctaMs,  and  fur  mnbili/ation  of  secretions  m 
mechanically  \entilated  pediatric  patients    Our  current  practice  is  lo  remo\e  the  patient  Ironi 
the  mechanical  ventilator,  attach  the  IPV  breathing  circuit  to  the  artificial  airway,  and  percuss 
manually  by  depressing  the  remote  switch,  In  patients  requinng  high  mean  airway  pressures 
(MAP),  we  have  observed  episodes  of  acute  desaturation  when  IPV  is  delivered  in  this  man- 
ner. It  IS  our  hypothesis  that  removal  ot  the  patient  from  the  ventilator  causes  significant 
reduction  in  PEEP,  the  loss  of  alveolar  recruitment,  loss  of  MAP.  and  desaturation.  The  pur- 
pose of  this  bench  study  was  to  compare  the  effects  of  maintaining  peak  IPV  pressure  and 
PEEP,  while  delivenng  IPV  in-line  with  the  mechanical  ventilator  to  an  alternative  method 
using  a  spring  loaded  adjustable  PEEP  valve  attachment  to  the  IPV  breathing  circuit.  Meth- 
ods: Baseline  IPV  pressure  settings  (PIP  and  PEEPi  were  established  by  selecting  predeter- 
mined pressures  and  verifying  them  on  a  Gould  Bmsh  2400-1  channel  chart  recorder  (Gould 
Corp.)  IPV  frequency  was  manualK  counted.  In  this  laboratory  evaluation,  die  IPV  Pereus- 
sionator  Ventilator  (Percussionaire  Corp  i  with  its  standard  breathing  circuit  ;ind  interlacing 
assembly  was  attached  to  the  inspiratory  limb  of  an  adult  ventilator  cireuit  at  die  patient  wye 
on  a  Bird  V.I. P.  ventilator  I  BIRD  Corp.).  As  an  alternative  to  the  in-  line  seUip.  an  AMBU 
peep  valve.  (AMBU  Inc.)  was  anached  to  the  standard  IPV  breathing  cireuit  at  the  exhaust 
port  of  the  Pha.siin)n  a.s.sembly.  for  IPV  delivery  independent  of  the  ventilator    Both  setups 
were  connected  separately  lo  a  4,0  endotracheal  lube  i  lOcm  longi  attached  to  the  Ingiii.ir 
Adulty  Pediatric  Test  Lung  Mixlel  (Ingmar  Inc  i  Baseline  pressure  (Pf-.I^Pi.  and  inspiraiory 
pressures  (percussions)  were  measured  with  a  Gould  Br^ish  24(X)-4  channel  chart  recorder 
dunng  a  high  frequency/  low  pressure  IPV  strategy  of  2(K)  bpm  ;md  pressure  of  1 5  cm  MjO.  as 
PEEP  levels  were  increased  from  0-20  cmH;0  in  5  cm  HjO  increments.  Results:  The  results 
from  the  ut  the  actual  IP\'  PIP  and  the  system  PEEP  are  given  in  the  tables  below: 
ConclaMon:  IPV  delivered  via  artificial  airway  with  a  stand-alone  adjustable  PEEP  valve 
attachment  was  better  able  to  maintain  a  desired  pressure  gradient  ( PIP-PEEP)  than  the  IPV 
in-line  ventilator  setup.  IPV  with  a  PI  bP  \aKe  .ittachment  can  be  used  to  maintain  adequate 
PEEP  levels  in  clinical  states  requinng  high  PEEP. 


OF-01-190 


COMPARING  WORK  OF  BREATHING  (WOB)  DURING  CPAP  AND  PRESSURE 
SUPPORT  (PS ).  WITH  AND  WITHOUT  AUTO-TUBE  COMPENSATION  ( ATC) 
RH  Kallet  MS  RRT.  M  Siobal  BS  RRT.  EL  Wamecke  BS  RRT.  RW  Kniemer  CRTT.  J 
Tang  MD 

Respiratory  Care  Services.  Department  of  Anesthesia,  San  Francisco  General  Hospital. 
University  of  California  San  Francisco. 

Background:  ATC  augments  ventilator  inspiratory  flow  rate  Vj  lo  achieve  the  proximal 
airway  pressure  target  at  the  distal  lip  of  the  endotracheal  tube  (ETT).  thus  counterbalanc- 
ing the  imposed  WOB  of  the  artificial  airw  ay.  Low  to  mcxlerate  levels  of  PS  often  are 
used  for  the  same  purptise.  We  compared  the  effects  of  ATC  on  WOB,  \'j  and  peak  V| 
dunng  CPAP  and  PS.  Methods:  A  standard  WOB  lung  model  was  constructed  using  a 
Michigan  Instruments  TTL  set  at  a  compliance  of  27  niL/cm  H^O;  powered  by  a  Veolar 
ventilator  set  to  create  a  Vy  demand  of  5(K)  niL  at  a  respiratory  rate  of  24  and  a  peak  V| 
demand  of  50  L/m.  The  DragerE-2  treatment  ventilator  was  set  at  CPAP  of  5  cm  H2O 
and  then  w  iih  PS  of  5  .uid  1 0  cm  H^O.  The  flow  trigger  w  as  set  at  5  L/m.  We  measured 
the  WOB  performed  by  the  drive  ventilator  to  displace  the  "palienl"  compartment 
( WOBc).  WOBc  apprx  1x1  mated  total  imposed  WOB  (ETT  +  circuit).  Experiments  were 
done  w  ith  ATC  turned  off  ;uid  at  1 0()9(  ATC  compensation  set  to  tlie  corresponding  ETT 
sizes  used  in  the  model  ( 7.0  and  6.0  mm  ID).  Measurements  were  made  w  ith  a  BICORE 
CP-100  monitor;  10  breaths  were  used  for  ;inalysis.  Data  was  reported  as  mean  ±  standard 
deviation  and  analyzed  using  repeated-measures  analysis  of  variance  and  Tukey  -  Kramer 
tests.  Alpha  was  set  at  0.05.  Results:  Adding  ATC  to  CPAP  increased  peak  \  1  more  than 
adding  5-10  cm  H:0  of  PS.  CPAP  with  ATC  reduced  WOBc  more  lh;m  PS  of  5  cm  H2O. 
For  each  level  of  PS.  adding  ATC  increased  pe;ik  V|  .ind  substantiall\  reduced  WOBc  at 
bt>th  ETT  sizes.  Only  }  compansons  were  not  statisticallv  sieniflcant  <*,  "i",  i;  p  >0,05). 
ETT  7.0 V,(l7m) VT(mL) WOBc(J/L)        ^>xWOB 


CPAP 

6211 

581  ±3 

0.97  ±.01 

CPAP  ATC 

%±1* 

Ml  ±6 

0.46±  .01 

SS-J 

PS.-i 

67  ±1 

630  ±0 

0.66±  .02 

PS  .-i  ATC 

y7±2* 

712±6 

0.32  ±01 

529f 

PS  10 

77  ±1 

676  ±  5 

0.38  ±  .03 

PS  10  ATC  ON 

IOT±2 

766  ±5 

0.19+ .01 

50^ 

ETT  6.0 

CPAP 

.S4±0.7 

.552  ±4 

1.45  ±.02 

CPAP  ATC 

64±0.7t 

589  ±3 

1.07  ±01 

26% 

PS.I 

56  ±0.5 

585  ±  5 

1.15  ±01 

PS  5  ATC 

65  ±  2+} 

6.30  ±0 

0.80  ±.02 

30% 

PS  U) 

59  ±  0.4 

620  ±0 

0.80  ±  .02 

PS  I  CATC  ON 

66  ±  0.6J: 

M2±4 

0.51  ±.01 

36% 

Concliisiun:  Adding  KXKr  ATC  to  CPAP  was  more  effecthe  in  reducing  total  imptised 
WOB  than  adding  5^-111  H:0  PS.  but  not  as  effective  as  adding  10  cm  H:0  PS.  ATC  was 
less  effective  in  reducing  WOBc  when  a  small  FriT  size  (6.0  mm  ID)  was 
in  place,  possibly  because  of  less  flow  augmentation.  OF-01-197 
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Digital  Body 
Plethysmography 


Introducing  the  Digital  Body  Plethysmograph  (BPd)  from 
COLLINS  MEDICAL.  The  clearest  site  lines  of  any  box  on  the 
market  today  Instant  temperature  equilibration  and  the  innova- 
tive "Cyclone"  valve  make  the  BPd  the  most  patient  friendly 
box  available.  Step  in,  test,  step  out.  Test  complete. 

Coming  soon  -  Rapid  Response  DlcoSB  in 
the  box  for  complete  resting  PFTs  in  under 
5  minutes. 


Call  today  for  a  demonstration  and 

receive  a  free  lobster  from  Cape  Cod. 

That's  a  New  England  tradition 

we  know  you  will  like. 

TRADITION  +  INNOVATION  =  VALUE'" 
Collins  Formula  for  Customer  Satisfaction 


FERF^ARIS 

C  .uclioRcspir^itory 


;'.  ^  < 


ZJJ- 


Collins  Medical,  Inc. 

110  Wood  i^oad 

l^r.unuce,  MA  02184-2403 

Ph:  (800)  225-5157  cxt.  230 

Tax:  (781)  843-4024 


Circle  103  on  product  info  card 
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INTERNAL  HOSPITAL  OXYGEN  BACKUP  ni;Ll\T;RY  SYSTEM 
Scon  E.  Lcoiuuxl.  MBA.  BA,  RRT  HoalUi  1-in.l  HolriKs  Rcgmnal  Medical 


Ccmer.  I  I.W  Soulh  Hicki)r>  Slrccl.  Melbounie  Florida.  32901-3276 

Background:  Holmes  Regional  Medical  Center  is  a  full  service  468-bed 
major  medical  center « illi  a  le\  el  II  trauma  center  and  a  level  II  Neonatal 
Intensive  Care  Unit.  Situated  in  Melbourne  Elorida.  a  coastal  ct)mmunily. 
Holmes  Regional  is  custom  lo  cMcrnal  disaster  Ihrcats  such  as  hunicanes. 
With  this  in  mind  the  cuncni  owgcri  delivers  sysicm  uas  evaluated  to  insure 
uninteiTupled  owgen  delivery  lo  the  entire  hospital  lacility,  C'oncems  were 
identified  with  the  current  sujiply  lank,  reservoir  tank  and  deli\ery  piping  con- 
nections Ivtueen  the  tanks  ami  the  facility.  Would  they  be  able  to  withst;ind  a 
category  4  or  5  hurricane .' 

Method:  It  u;is  then  decided  lo  cttate  an  alternative  internal  oxygen  delivery 
systcTii.  u  hich  could  be  initiated,  [iionitored  and  disconlinued  from  within  the 
facility .   I'he  oxygen  nser  diagrams  were  pulled  from  our  pkuit  operations 
depiinment  and  delenninetl  thai  the  facility  couki  Ix'  hack-fed  from  three 
enu~ance  [xiints.  All  three-enlnince  points  were  located  w  ithin  the  facility  on 
the  first  and  second  lloor.  It  was  then  delermined  thai  liquid  oxygen  provided 
the  greatest  delivery  amount  and  practical  ease  of  use.  Three  manifolds  were 
then  constructed  and  installed  at  the  three  oxygen  entrance  points.  Ejch  man- 
ifold allowed  for  a  manual  switch  lo  allow  liquid  oxygen  to  back  feed  into  the 
internal  oxygen  delivery  system.  Each  manifold  contained  six  quick  connec- 
tions 10  connect  lo  the  cryogenic  dewars. 

Results:   Once  the  manifolds  were  installed  it  was  then  time  to  test  the 
system.  Eighteen  dewars  were  delivered  in  which  six  were  placed  by  each 
manifold.  Connections  were  made  and  the  internal  system  was  then  allowed 
to  back  feed  oxygen  to  fifty-five  psi.  (current  external  system  wa.s  set  at  fifty 
psi).  With  the  psi  now  at  fifty-five  psi.  the  external  delivery  system  wa.s  no 
longer  supplying  the  facility.  The  internal  system  wa-s  monitored  for  four 
hours  and  detemiined  to  discontinue  and  resume  to  the  external  delivery  sys- 
tem. The  test  waj.  considered  a  success. 

Experience:  Dunng  the  testing  exercise  it  was  detemiined  that  the  availabil- 
ity of  eighteen  liquid  dewar  tanks  was  limited.  As  with  any  external  disaster 
other  facilities  would  require  oxygen  back  up  tanks  as  well,  thereby  limiting 
the  supply.  It  is  our  recommendalion  that  the  facility  purchase  and  maintain 
its  own  dewar  tanks  to  insure  availability  for  outside  gas  companies  to  fill 
when  needed. 

Conclu.sioas:  Holmes  Regional  Medical  Center  has  developed  a  way  to 
insure  the  continuous  delivery  of  oxygen  during  unexpected  catastrophic 
intemiptions.  OF-01-026 


A  Focus  on  Mcdicatiun  Frrors  and  Missed  Treatment  as  an  Oukonie  Measure  for 
Rcspiralory  Care.  F.li/.ihelh  licjjles  RKT  MA  CPHQ.  Chnsli.|iliLr  Kciv  v  I'h.irl) 
BC'I'S.  Gcdlfrcy  Morgan  RRT  BS.  Alfred  Mun/er  MI3.  Zelick  Stcwurlson  RRT  BS 
Background: 

Rcceni  public  concern  surrounding  "medication  errors"  ha.s  created  both  internal 
and  exiemal  interest  in  looking  at  the  topics  of  "missed  medicated  respiratory  care 
treauncnls"  antl  potenlial  ncj:ative  clinical  uulcomes  usstKiated  with  missed 
trealmcnl.  In  response  In  reconimendalions  by  Ihe  Pharmacy  and  Therapeutics 
Cummitlee  at  Washington  AdventisI  Hospital.  Takoma  Park  MD  the  Pulmonary 
Medicine  Department  created  a  process  lor  capturing,  categorizing,  and  reporting 
missed  therapy. 
Method: 

Nationally  the  trend  is  moving  toward  the  concept  of  well-defined  defmilions  for 
vanous  PI  indicalttrs  with  a  cenlrali/ed  database,  such  as  the  JC.AHO  ORYX  pro- 
gram or  Ihe  Mar\  l.iiul  liulicatur  Project    "fhe  coilcepl  behind  a  nationally 
established  PI  registry,  is  thai  common  well-derined  indicators  can  be  used  for 
compansons  and  benchmarking  of  outcome  data.  In  an  effort  to  create  a  meaning- 
ful measure  associated  with  missed  therapy  the  Department  of  Pulmonary 
Medicine  at  Washington  Adventist  Hospital  developed  a  set  of  defined  PI 
categories  for  reporting  and  analyses  of  Respiratory  Care  Medication  Errors  and 
Missed  Treatments. 
Results: 

2000 

1999 

Total  Occurrences 
Missed  Treatments  / 
Total  Treatments 

47r 

4350  /  98,000 

6.65% 
3100/91,176 

Medication  Errors 
Medication  Errors  / 
Total  Treatments 

.5% 
500/98,000 

.89% 
588/91.176 

Total  #  Treatments  .Annually 

98,  000 

91.176 

Conclusion 

Based  on  the  definitions  and  processes  outlined  the  Pulmonar.  Mcdicnc 
Department  is  in  the  process  of  establishing  an  intemal  database  tor  benchmarking. 
Data  hase  tracked  and  reported  data  for  2000  and  ha\e  baseline  aggregate  data  for 
1999.  The  breakdown  of  the  data  based  on  the  established  definitions  has  allowed 
the  department  to  focus  our  PI  efforts,  and  we  are  now  able  to  correlate 
"medication  errors"  with  workload,  employee  performance  and  customer  satisfac- 
tion data.  The  concept  of  the  development  of  a  national  definition  of  "Respiratory 
Care  Medication  Errors"  and  "Respiratory  Care  Medication  Occurrences"  would 
be  a  progressive  step  for  the  Respiratory  Care  profession.                    OF-01  -031 

RATE  OF  SUCCESS  OF  A  NON-INVASIVE  VENTILATOR  PROGRAM 
LahshaWeich.RRT.  Rosa  Woodnim.  RRT.  Wayne  Wallace.  BA.  RRT 
Kaiser  Pemianente  Wesl  Los  Angeles  Medical  Center.  Los  Angeles.  CA 

BACKGROUND:  Kaiser  Permanente's  West  I.os  Angeles  Medical  Center  is  an 
acute  care  hospital  sening  the  HMO's  members  on  the  west  side  of  Los  Angeles. 
In  I9**7,  the  medical  center  Instituted  an  aggressive  non-in%asive  ventilator 
program  with  the  goal  that  between  IO-20'~f  of  all  mechanical  ventilation  would  be 
deli\ered  non-invasivelv.  Patients  were  treated  with  non-in>asive  ventilaton.  tech- 
niques primarily  in  the  hospital's  lelenietn.  unit  and  ICL',  although  some  patients 
were  initiated  in  the  Emergency  Department.  METHODS:  I-ead  RCPs  attended  a 
**train-the-trainers"  educational  program  about  non-invasive  ventilation 
sponsored  b>  an  equipment  manufacturer.  The  lead  RCPs,  in  turn,  trained  the 
department's  staff  and  instituted  the  program.  Patients  suffering  from  respiratory 
failure  were  offered  non-ln\asi\e  \entilation  if  they  could  c(M)perate  with  verbal 
commands,  handle  their  ow  n  secretions,  and  had  an  intact  gag  reflex.  To  ensure 
adequate  patienl-\entilator  interaction  a  trained  RCP  remained  with  the  patient 
for  the  initial  45  minutes  of  therapy.  Rt^Sl  LTS:  In  1997.  the  program  treated  52 
patients  I  partial  year  data  I  and  has  expanded  steadily  since  then.  Patients  using 
long-term  non-invasive  \entilalion  were  excluded  from  the  data.  Adverse  reactions 
were  tracked  and  the  onl>  items  rep<»rted  were  instimces  ctf  mild  facial  rash  or  skin 
redness.  The  results  are  summarized  in  the  following  table. 


Year 

1998 

1999 

2000 

#  Non-inva.sive  Pt's 

62 

126 

1.10 

Non-inva-sive  days 

182 

.^70 

42.^ 

Invasive  Pt's 

408 

3s: 

46 1 

#  Invasive  days 

1925 

1166 

2165 

Total  Mech  V  Days 

2107 

l.'i36 

2590 

^t  Non-invasive 

9<* 

249c 

169; 

#  Intubated  after  NI  Trial 

6 

22 

27 

Rale  of  Success 

90'^ 

SI'S 

79CJ. 

EXPERIENCE:  k  uell-implcnicnled  non-invasive  ventilator  program  can  offer 
carefully  selected  respiratory  failure  patients  a  safe  treatment  option  with  an 
acceptable  rate  of  success.  CONCI  I  SIONS:  In  order  (oaMiid  the  well-known 
complications  a.ssoeiated  with  in\asi\e  mechanical  \enlilatioii.  mir  hospital 
pursued  the  n<>n-in\asi\e  \enliIalion  option.  .\  successful  implementation  program 
can  inereiise  an  organi/iition's  acceptimce  of  new  treatment  strategies  for  respira- 
tory failun;.  OF-01 -036 


RESPIRATORY  THERAPY  INITIATIVE  TO  DECREASE 
GENERAL  NEBULIZER  UTILIZATION  IN  A  NOT-FOR-PROFIT 
HOSPITAL  Therese  M.Conner,  PhD',  Ron  Boultinghouse,  MBA', 
James  Davis,  MSN'.  Frank  Mazza.  MD'.  Shad  Pellizzari  RRT',  KC 
Cemy.  PhD- 1  :Selon  Healthcare  Network.  Austin.  TX;  2:  .Management 
Information  Analysis.  Austin.  TX. 

BACKGROUND:  Studies  have  shown  that  opportunities  e.xist  to 
decrease  nebulizer  treatments  among  patients  who  do  not  deiive  clini- 
cal benefit  from  administration.  Our  RT  Department  developed  and 
implemented  a  general  nebulizer  use  protocol  on  a  large  scale  in  1999 
in  an  attempt  to  standardize  respiratory  care  and  encourage  the  RT's 
participation  in  a,ssessing  the  patient's  respiraton'  care  needs. 
METHOD;  After  internally  publicizing  the  RT  initiative  to  physicians 
and  staff,  trained  RT  assessors  identified  appropriate  patients  and 
offered  voluntary  protcx-ol  participation  to  physicians  requesting  respi- 
ratory treatment.  A  severity  scale  was  deseloped  to  daily  assess  patient 
needs  and  to  wean  nebulizer  use  as  the  patient's  condition  impro\ed. 
Data  were  collected  \  ia  network  database  and  chart  re\  iew  for  patients 
with  discharge  dates  betvseen  7/99- 1 1/(X).  Trending  and  applicable 
statistics  were  perfi>nned.  RESULTS:  Data  were  collected  for  4. .^64 
inpatients  receiving  at  least  one  nebulizer  treatment,  of  w  hich  1 .  1 84 
(27'7r)  were  on  protiK'ol.  Natural  log  transfomiation  was  conducted  on 
non-nonnal  dala.  Patients  on  prottKol  were  older  (72.0  \/ol.  compared 
to  non-protocol  patients  (67.2  y/o)  [1=7.22.  df=4.^62.  pi).(X)]  but  APR- 
DRG  severity  scores  were  not  statistical  different  among  larger 
diagnostic  subgroups.  Regression  analy  sis  showed  low er  average  nebu- 
lizer use  per  day  among  protocol  patients  |t=-8.S.  p=().(XK)l.  resulting  in 
an  average  reduction  o'i'Sll  nebs  per  patient  slay.  ProtcK'ol  patients  had 
an  average  monthly  reduction  of  S.^  1 , 1 92  in  FY  2(XX)  charges  and  an 
average  mt)nlhl>  range  of  S3.244-3.845  in  supply/labor  cost  sa\  ings. 
CONCLUSION:  While  protix'ol  use  is  \iiluntary .  protcK'ol  patients 
have  consistently  used  less  nebulizers,  resulting  in  lower  charges  and 
costs.  Futtirc  research  will  ascertain  impact  on  patient  outcomes  within 
major  diacnoslic  cateiiories. 

OF-01 -037 
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HOMECARE  COMPANIES  AS  TREATMENT  CENTERS 
FOR  CASUALTIF.S  OF  CHEMICAL  OR  BIOUXJICAL 
WEAPONS  ASSAULT.  Chns  Cclla.  RRT.  Pclcr  Katona.  MD. 
APRIA  Healthcare.  Redmond.  WA. 

There  are  approximately  8(X)0  homccarc  offices  located  throughout 
the  United  Slates    In  the  event  ot  a  significant  release  of  chemical  t)r 
biological  weapons  in  a  major  metropolitan  area,  hospitals  would 
quickly  be  filled  beyond  capacity.  Home  healthcare  organizations 
typically  have  bulk  quantities  of  liquid  and  gaseous  oxygen,  oxygen 
delivery  devices,  pressure  and  volume  ventilators  available.  Larger 
companies  may  also  have  onsiic  pharmacies,  durable  medical  equipment, 
infusion  and  enteral  supplies,  RN's,  RCP's.  and  other  medical 
professionals.  Warehouse  space  is  typically  abundant,  and  would  be 
well  suited  to  triage  casualties. 

Potential  agents  include  Anthrax.  Brucellosis,  Cholera.  Glanders, 
Plague.  Tularemia.  Q  Fever,  multiple  viruses.  Smallpox.  Venezuelan 
Equine  Encephalitis.  Viral  Hemorrhagic  Fevers.  Botulism,  Staphylococcal 
Enierotoxin  B.  Ricin.  T-2  Mycotoxins.  chemical  nerve  agents.  Cyanide, 
Vesicants.  Nerve,  Pulmonary  and  Incapacitating  agents. 

The  medical  professionals,  including  RCP's  are  already  familiar  with  the 
equipment  necessary  to  help  sustain  patients  in  any  setting.  Wt)rk  needs  to 
be  done  on  local  and  national  levels,  helping  network  individuals  to 
collaborate  resources  in  the  event  of  potential  future  catastrophes. 


OF-01-057 


PREVALENCE  AND  PERCEPTIONS  OF  IMPLEMENTATION  OF  PATIENT 
CARE  PROTOCOl^  BY  RESPIRATORY  THERAPISTS  IN  ARKANSAS 

Rim  Colhmn.  Jr..  BS.  RRT.  (PIT.  Pueblo  CV.mmunity  College.  Pueblo.  Colorado. 
Theresa  Gramlich.  MS.  RRT.  Mildred  Savidgc.  PhD.  Untvcrsily  of  Arkan^ax  for 
Medical  Sciences.  Little  Rock  Arkansas 

Background:  Evidence  strongly  points  lo  the  efficacy  of  implemenlution  of  patient 
care  protocols  (PCPs)  by  respiraIor>'  therapists.  However,  dau  concerning  ihc 
prevalence  and  perceptions  ot  respirator)'  therapists'  PCP  implcmcntaiion  in 
Arkansas  was  lacking.    The  purpose  of  ifns  study  was  to  delemiine  PCP  prevalence 
and  perceptions  of  barriers  to  intplcmcntation  and  benefits  in  Arkansa.s  hospitals. 

Method:  A  qualitative  survey  instrument  was  developed  to  dclcnminc  the  use  and 
ilislrihution  of  patient  care  protocols  used  in  Arkansas  hospitals,  as  well  as  implc- 
riicntuiion  responsibihiy,  barriers  lo  implementation,  and  types  of  outcomes.  The 
survey  instrumcnl  was  then  pilot  tested  f<ir  reliability  by  6  acute  care  facilities  in 
Colorado  known  to  be  using  PCPs.  We  then  distributed  surveys  to  respiratory  care 
departments  of  the  entire  population  of  hospitals  that  were  members  of  the 
Arkansas  Hospital  Association. 

Results:  Wc  mailed  the  survey  to  78  respirator)'  care  deparlmcnls.  Of  these.  38 
(49^t )  completed  and  returned  the  survey.  Three  of  four  respondents  reported  PCP 
implementation.  Non-critical  care  areas  were  the  most  prevalent  setting  for  PCPs; 
they  were  also  operational  in  emergency  departments  and  intensive  care  units. 
These  findings  were  well  distributed  across  the  state.  Perceived  barriers  to  imple- 
mentation were  insufficiencies  of  physician  support  and  respiratory  iherapisLs'  edu- 
cation level,  proaclivity.  self-efficacy,  and  time.  Perceived  benefits  were  improve- 
ments in  the  following:  palicnl  care,  length  nf  stay.  alltKation  of  staff  and  services, 
hastened  weaning  from  mechanical  vcnliialion.  staff  self-worth,  and  collaboration 
between  respiratory  therapists  and  physicians. 

Conclusions:  Amtmg  our  study  sample,  respiratory  therapists  have  commonly 
implemented  PCPs  in  Arkansas.  Perceived  barriers  were  related  lo  lack  of  physi- 
cian support  and  respiratory  therapists'  insufficiencies.  Perceived  benefits  included 
enhanced  patient  care  and  respiratory  therapists' job  satisfaction.    Limitations  lo 
this  study  included  a  return  rate  less  than  lOOrt.  and  possible  Hawthorne  bias  from 
RCPs  who  answered  survey  questions.  Overall  our  data  suggests  a  need  lo 
improve  the  education,  confidence,  and  assertivencss  le\el  of  RCPs  in  the 
implementation  and  usage  of  patient  care  protocols.  OF-01  -075 


CRITICAL  PATH  ANALYSIS  OF  A  CYSTIC  FIBROSIS  CARE  PATH  IDENTIFIES 
PROCESS  IMPROVEMENT  OPPORTUNITIES 

Teresa  A  Volsko  BS.  RRT.  Scon  Gre)  BS,  Robert  Chatbuni  BS.  RRT. 

Sally  Laniben  RN.  PhD;  Michael  W,  Konstan.  MD 

Rainbow  Babies  and  Children's  Hospital.  C^sc  Western  Rcsen'C  University.  Clc\'eland,  Ohio 

Background:  Network  diagrams  and  cnucal  path  analysis  are  used  as  resources  to  manage 
complex  projects  These  project  maiiagcmcnl  look  ^how  process  intcrdepcndcncies.  identify 
rale  Imuling  steps  and  sticanilimng  opportumbes.  and  estimate  a  ume  line  for  project 
completion  We  used  these  tools  to  construct  a  caie  path  to  improve  the  care  of  patients  (<  18 
years)  with  c>'Siic  fibrosis  hospitalized  for  an  acute  pulmonary  exacerbation.  Wc  hypothesize 
that  the  care  path  length  of  stay  (LOS)  predicted  b>'  the  cnUcal  path  analysis  would  match 
actual  patient  data  and  the  analysis  of  ke>-  patient  care  processes  in  the  critical  path  could  be 
used  to  identi^-  performance  impiovemcnt  areas  Methods:  Four  key  patient  care  processes 
were  idcntiljed.  Two  were  streamlimng  opportunities  (jjhysiaan  order  cnu>  and  initial 
antibiotic  administraUon  time)  The  rcmairung  were  ratc-limiting  steps  (obtain  patient 
sputum  sample  and  repon  cidture  and  scnsiuvity  results)    Standard  times  were  estimated 
from  phvsioan  and  staff  cxpen  opinion  [order  enlr)  time,  time  to  obtain  sputum  specimen). 
Current  hospital  phannacy  and  laboratory  lime  standards  were  used  as  standards  for  initial 
rv  antibioUc  adrmmstraiion  nmc  and  culnirc  and  sensiuuiy  reporting  ume  A  nctworit 
diagram  was  constructed  to  map  patient  care  from  the  time  of  admission  lo  the  complclion  of 
the  key  care  processes  The  duration  of  the  critical  path,  in  days,  was  the  projected  LOS.  A 
care  map  was  constnidcd  io  standardize  the  care  path's  laboratory  tests,  and  diagnostic  and 
therapeutic  mtxlahtics  over  that  projected  LOS  TTic  care  path  was  implemented  and  data 
prospectively  gathered  from  Januar>  1.  2000  to  December  31.  2000    Ke\  process  and 
outcome  (LOSl  data  wi:re  collected  into  a  database  and  aiiitly/cd  usmg  one-sample  Mcsts. 
where  the  specified  test  value  was  set  to  the  projected  standard  limes  for  each  key  process  and 
the  projected  LOS  from  the  care  path  model  Statistical  significance  was  set  at  p  <  0  05 
ResulU:  Fifty-cight  paucnts  mccUng  Ihe  care  path  cntcria  were  treated  over  the  12-month 
period  The  table  Iwlow  compares  the  projected  and  actual  measured  mean  tunes  (SD)  for 
each  key  process  and  the  LOS  for  the  care  path 


Key  C«iT  ProcfMM 

Projected 

Measured  Value 

p  Value 

Physician  orders  cnicrcd  and  activated 

Ihr 

0,95  hrs  (0  77) 

0  59 

Initial  IV  anubiotics  admiTustcrcd 

2his 

3.12hre{l  36) 

<0001 

Siiiitiim  speciiiKn  obuinod 

2days 

1.27  days  (2.4) 

0.03 

Culture  and  scnsilivily  tesulls 

5  days 

7.2  days  (3.73) 

<  0.001 

Lenj^ofstay 

9  days 

10  03  days  (6  3) 

0.22 

The  LOS  and  three  key  processes  predicted  by  the  critical  path  matched  or  were  less  than 
actual  patient  care  data  However,  two  key  steps  of  the  critical  path  (initial  IV  antibiotic 
admimstrauon  and  culture  and  scnsitnily  results)  exceeded  the  projected  standards,  and 
present  opponumUcs  for  addiuonal  improvement  CodcIiuiom:  A  well  designed  care  patti. 
using  network  diagrams  and  critical  path  analysis,  can  predict  actual  patient  care  outcomes 
and  prm-ides  a  mechanism  to  idenii^.  measure  and  improve  key  patient  care  processes 
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IMP.'XCT  OF  A  RADIO  FREQLENCY  MANAGEME.\T  INFORMATION  SYSTEM  ON 
THE  PR(KI  SS  AND  TIMING  OF  PROVIDING  RESPIR.MORV  C.\RE  SERVICES.    Lucv 
Kester.  MBA.  RRT.  FAARC.  l>iug  Orens.  RRT,  MBA,  James  K,  Stoller.  Ml).  The  Cleveland 
Clinic  |-uuniLition.  Cleveland.  Ohii) 

BACK(;R()11ND:  Although  radu)  frei|uency  (RF)  systems  have  paililerated  with  the  intention 
Hi  Miiiplilyinj:  the  delivery  o\  taa-  in  many  clinical  settings,  little  information  is  ;i\.ulable  regard- 
iiii:  the  iiiipaLl  ol  such  RF  svstfiiis  mi  Ihe  .Ktual  deliver*  of  p.itieiil  ciav  Mavini:  usfd  a  himdheld 
manayeineiil  inliirmaiuin  s>sicnnn  our  Respir.ilor\  Thcrapv  .Stvlu'iifttr  15  vears.  wc  wished  to 
assess  ihc  inipacl  of  an  RF  svsIl'iii  versus  our  cvistinj:  handheld  dc\  isc-h.Lsed  s\stL*ni  on  the  deliv- 
er)' of  respiratory  therapy  (RT)  services  Presently,  ihe  sequence  of  events  in  our  lastituiion  for 
placing  RT  oniers  is  as  follow  s:  I .  A  physician  w  nics  an  order  for  an  RT  treatment  or  an  RT  con- 
sult. 2,  A  unit  secretary  transfers  the  order  to  a  computer  order  entry  system  and  places  a  copy  of 
the  printed  orders  in  the  unit's  RT  notebook.  3.  The  order  entry  system  interfaces  with  the  RT 
Section  management  information  system  iCIiniVision.  Ncllcor/  Puritan  Bennett  Carlsbad.  Cali- 
fornia) thereby  "notitving"  RT  of  the  order.  4  Therapists  pick  up  "rKw  notifies"  in  the  RT  Sec- 
tmnat  the  beginning  of  their  shift  ;md  at  mid-shift.  Prior  to  milking  iLssignments  for  the  ncv  shifi. 
all  therapists  must  be  paged  to  report  the  number  of  new  orders  added  to  the  workload  as  well  as 
ttrdersthat  have  been  disci >iiiinucd 

METHODS:  A  single  nutMnj!  unit  dedicated  to  pulmonary  and  ENT  can;  was  selected  for  the  RF 
inal  Baseline  (prc  RFt  daU  \\ere  colteclal  over  dircc  separate  I -monlh  intervals  (Sept.'97. 
Feb  '9*^'.  fob  llOi  uiili  tlic  m.iiii  outcome  me.isua's  being  the  ume  between  noliticiiionof  RT 
ordeiN  and  the  lime  tRMinienls  wea-  started  and  RT  i.onsulls  vvca"  completed  Av  tu  ities  a-quircd 
tor  milking  ,i.ssignment-s  lor  the  nevt  sbill  wca'  manuallv  unx'd  St;ining  fi  weeks  alter  therapists 
( .^  to  4  per  shift )  were  trained  to  use  Ihc  RF  system,  similar  data  wea"  collected  while  using  the  RF 
system  fortwo  1-month  intervals!  Feb,  and  Mar,  '01), 
RESULTS:  Table  1  presents  outcomes  using  the  handheld  (HHivs  the  RFsystcm.v 


T\BI.KI.      ilimcinhouiM 

mi  S.istem 

RF.S>strm 

P>^ue 

Number  ul  p.iIicnK  u  ilh  RT  itnlcpi 

195 

W) 

Mean  linic  (±  SlJl  trum  ruilit\  In  a.in  i>l  thcrap\ 

4,7|±S8l 

.Vl(i6,7l 

0,026 

Nuiiik-r  111  paljcnls  \\  ho  \\  .iilal  >S  lin.  lor  Ihcrapv 

,A;ilh4S) 

Ui9  4':;i 

oas3 

Number  ol  lon^ull  c\alualions 

l.W 

S2 

Mean  lime  i±  .SDl  trommilil\  lo..on-sull  e\al 

10-0  (i.Wi 

:.:i»2  4i 

ocw 

Number  ol  p.ilienK  v^ho  w.tilai  >S  hrs  for  eval , 

25  (IS'il 

.'i-V7';i 

0,0 1.< 

.Shift  Av.icnnienLs  lunie  in  nunulesi 

HHStslem 

RF.Sjstem 

.^(mlnl 

Caleulalint;  ^md  a-.sij;nini;  workloads 

.11,6 

29,6 

-  2 

I  ime  tor  h.injheld  upload 

2S.3 

0 

-  2S..1 

Tims'  toi  i.ivwn  lo.iiline  h.indhclil  soilipulers* 

10,0 

0 

-10 

T  line  tor  pnnlinj:  reports  t  "slone  dunng  printing  i 

11.7 

14 

+  2,3 

Toljil  time  for  shift  assignment 

81.6 

43.6 

--W 

CONCLUSIONS:  Compiia-d  w  ith  a  handheld  system,  use  of  a  radio  la*quency  system  for  pn> 
cessing  rrspiratorv'  therapy  orders  was ;Lss<iciatcd  with  several  betKrCits  1 ,  Reduced  interval 
between  nxeipt  of  an  order  lor  RT  and  delivcty  of  the  ta*atnient.  2  Reduced  interval  hc^\^^^cn 
request  for  and  completion  of  a  RT  consul!.  .V  Rcilueed  pmporiion  ot  patients  for  w  (hmii  the  inter- 
val between  the  order  and  a  consult  evaluation  c\tTcded  S  hours.  4  ShoneiKd  time  for 
super\'isor>  lomake  shift  avsignnK"nts  Ttiesc  a"sult.s  invite  further  .ivscvsiiK-nt  of  the  rjc.ni.i  ^  a 
clinical  benefits  as.sivialed  w  ith  accelerated  delivery  ol  a-spiralory  Iherapy  scr\ii.x's 
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LONG-TERM  FOLLOW-lfP  OF  PATIENTS  IN  A  HOSPITAI -BASED  WEAN- 
ING l!NIT.  Richard  D.  Rice.  B.S..  RRT.  James  K.  Su.llcr.  MI)  The  Cleveland 
Clinic  I-"ouildation.  Cle\eland.  Ohio. 

Kuekgruund:  Becau.se  iiillc  aiieruioii  has  been  given  to  Uing-term  outcomes  of 
palLCnls  in  hospilal-based  venlilalor  weaning  units,  we  undcilook  this  assessnienl 
of  outcomes  of  patients  discharged  from  the  Respiratory  Special  Care  Unit 
(ReSCUl  of  the  Cleveland  Clinic  Hospital.  Specifically,  the  current  observational 
study  evaluates  the  .*i-year  survival  rates  and  disposition  status  ol  patients  cared  for 
in  our  ReSCU  between  August  22.  199.^  and  June  I.  IWfi.  Mclhod.s:  The  ReSCL' 
consists  of  6  private  beds  on  a  pulmonary  specialty  ward.  Features  of  the  unit 
include  non-invasive  inonitoring  tc.g..  continuous  pulse  oximetry,  end-title 
capnometrv .  and  ventilator  alarms)  w  ilh  signal  output  at  each  bedside  and  at  a  cen- 
ti.il  monitoring  station    flic  unit  is  staffed  by  nurses  with  specific  pulmonarv  rch.i 
bilitation  cxpenise  and  24-hoiir  respiratory  therapy  supervision.  Ongoing  prospec. 
live  data  collection  in  the  ReSCU  includes  monitoring  weaning  success, 
demographic  features,  hospital  discharge  status,  and  discharge  disposition.  I.ong- 
temt  outcomes  were  ascertained  using  review  of  hospital  medical  records  and 
direct  inquiry   Results:  In  this  intenm  study  report,  we  establish  .'i-year  outcomes 
for  80^  of  the  124  unique  patients  in  this  cohort.    Between  August  22.  1993and 
June  I.  1996.  150  individuals  were  admitted  to  the  ReSCl'.  6  repeatedly  on  sepa- 
rate hospital  admissions.  Seventeen  percent  ln=26)  died  during  hospitalization, 
while  839r  were  discharged  from  the  inde.x  hospitaii/.ation.  Of  these  124  hospital 
survivors.  5-year  outcome  year  status  is  currently  known  for  W-7(  (n=99).  the 
remaining  data  still  being  sought  in  this  ongoing  study.  Of  the  patients  discharged. 
1 1%  (n=14i  were  known  to  have  died  within  I  month,  while  47%  (n=58)  died 
within  1  year.  Cumulative  mortality  rates  were:  2  years  569'(  (n=70).  3  years  63'7i 
(n=78),  4  years  68%  (n=841,  and  5  years  73%  (n=90).  Five-year  mortality  rates 
considered  by  year  of  ReSCU  admission  were  for  1993  82'?,  for  1994  76%.  for 
1995  78%.  and  for  1996  52%.  Of  the  patients  already  weaned  at  the  time  of  hospi- 
tal discharge  (n=94).  72%  (n=68i  died  within  5  years.  Conclusion:  1 .  In  this  popu- 
lation requiring  prolonged  inpatient  ventilatory  support,  moderately  high  acute 
mortality  rates  are  consistent  with  other  series  and  are  in  keeping  these  patients' 
high  severity  of  illness.  2.  In  this  as  yet  incomplete  analysis  of  longer-term  tollow- 
up  rates.  5-year  survival  rates  are  low.  with  progressively  increasing  mortality  in 
successive  I -year  follow-up  intervals.  3.  At  the  same  time,  it  must  be  recognized 
that  the  current  incompleteness  of  follow-up  rates  may  introduce  bias  into  this 
analysis,  depending  on  the  vital  status  of  patients  whose  follow-up  status  remains 
unknown.  Ongoing  efforts  are  directed  at  ascertaining  complete  follow-up  of  this 
cohort. 
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EARLY  IMPACT  OF  IMPLEMENTING  AN  MDI  PROTOCOL  FOR 

PEDIATRIC  PATIENTS 

Jan  Phillips-Clar  BS  RRT.  Suzaii  Hcr/ij;  RRT.  Richard  Ford  BS  RRT. 

Herb  Liciich  RRT.  Tim  Morris  MD. 

University  of  Calilornia  .San  Diego  Medical  Center.  San  Diego.  California 

Overview:  UCSD  has  incorporated  several  palieni  driven  proiixols  to 
improve  the  utili/alion  and  efllciency  of  respiratory  c;ire  delivery  in  the 
adult  populations,  llie  implementation  of  PDPs  in  199.3  resulted  in  a  40- 
50'i  reduction  in  bronchial  hygiene  interventions.  In  addition,  we 
observed  an  increase  in  the  use  of  Metered  Dose  Inhalers  iMDIsi  from 
less  than  \Q''i.  to  greater  than  63'i  of  total  aerosol  delivery.  Tlie  MDI  pro- 
tocol program  was  exptinded  in  June  of  2(KKI  to  incorporate  the  pediatric 
population,  ages  .5- 1 2,  w  ith  the  objective  to  ensure  care  was  appropriate, 
that  clinical  objectives  were  achieved  and  thai  any  potential  to  reduce 
expenses  was  realized.  To  assess  the  degree  of  early  success  we  evaluated 
changes  in  the  ''i  of  total  aerosols  delivered  by  MDI.  Methods:  The  respi- 
ratory care  department  developed  aii  MDI  prolcK'ol  to  meet  the  unique 
needs  and  considerations  of  patients  in  the  5- 1 2  age  group.  Once  consen- 
sus was  reached  by  members  of  the  Pediatric  Division  Medical  Staff,  staff 
and  faculty  were  trained  on  the  use  of  the  protocol,  and  the  protocol  wa.s 
implemented.  Data  was  extracted  from  the  deptirtment  information  system 
to  detemiine  the  number  of  patients  receiving  aerosolized  medication  and 
the  method  of  administration  before  and  after  implementation  of  the  proto- 
col. Results:  Data  was  collected  on  6..'i.'S7  tfeatments  given  over  a  one  year 
period  prior  to  prottKol  implementation  and  cotnpared  lo  1 ,568  treatments 
given  over  a  three  month  period  after  protocol  implementation.  The  use  of 
MDIs  increased  from  1 2'7f  to  20'7f  of  total  bronchodilator  delivery. 
Discussion:  Our  experience  demonstrates  that  an  MDI  protocol  for  Pedi- 
atric patients  can  be  successfully  implemented  and  that  patients  can  be 
successfully  transitioned  from  nebulizers  to  MDIs.  In  only  three  months 
the  overall  utilization  of  MDIs  in  the  pediatric  population  increased  by 
61%.  Difficulties  encountered  in  ttansitioning  to  MDIs  in  the  pediatric 
population  included  the  lack  of  information  from  drug  manufacoirers  for 
use  in  patients  under  12  and  the  difficulty  in  getting  small  children  to  per- 
form breath  maneuvers  that  optimize  deposition  when  using  an  MDI.  In 
the  months  ahead  we  w  ill  continue  to  monitor  the  transition  to  MDI  and 
the  impact  on  depiirtment  cost  and  patent  outcomes. 
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PATIENT  DRIVEN  PROTOCOLS  IMPACT  ON  COSTS  OVER  AN  8- 
YEAR  PERIOD 

RiduirJ  Ford  BS  RRT.  Jan  Phillips-Clar  BS  RRT.  Tim  Morris  MD. 
University  of  California  San  Die^o  Medical  Center.  San  Diei>o,  California 
Overview:  In  June  of  1993  we  implemented  Patient  Driven  Protocols 
(PDPsI  to  increase  the  efficiency  and  benefit  of  respiratory  care  in  our  medi- 
cal center.  Over  a  one  year  period,  13  protocols  were  implemented  through- 
out the  medical  center  and  total  routine  bronchial  hygiene  treatmenLs 
(aerosolized  medication  and  chest  physiotherapy  I  decreased  from  over 
7,000  to  2.948  per  month  without  adversely  effecting  patient  outcome.  The 
decrease  in  tteatments  was  associated  with  a  $1.5(1.(KX)  reduction  in  year-end 
direct  variable  expenses  and  a  decrea.se  cost  per  respiratory  patient  from 
S493  to  $401.  The  ability  to  sustain  .such  gains  is  an  important  consideration 
in  continuing  and  expanding  the  program.  We  compared  ongoing  treatment 
and  cost  trends  to  assess  the  long-term  impact  of  the  program.  Methods: 
Data  from  7/93-7/94.  the  first  year  of  protcx'ols,  wascoinp;u-ed  with  recent 
year  end  data  from  7/99- 7/(X).  The  number  of  aerosol  and  chest  phy  siother- 
apy  treatments  provided  and  number  of  respiratory  patients  were  obtained 
from  the  Respiratory  Ciu-e  Management  Information  System  (RCMISl.  in 
which  all  treatment  activity  is  entered.  Dep;u1iiienl  costs  were  taken  directly 
from  the  hospital  budget  reports  to  rellect  actual  expenses  and  inflation 
adjusted  at  a  rate  of  4'7r  per  year.  Tlie  configuration  and  content  of  both  the 
RCMIS  and  budget  reports  had  not  changed  over  the  comparative  pericxi. 
Results:  The  average  number  of  bronchial  hygiene  treatments  given  per 
month  for  the  99-00  pericxl  was  2.880.  Bronchial  hygiene  treatments 
originally  decreased  from  over  7.000  per  month  to  2.948  and  have  been  con- 
sistently under  3.000  per  month  since  the  program  was  fully  iniplcniented. 
The  actual  cost  per  respiratory  patient  for  the  99-IK)  was  $389  in  2(KK) 
dollars  and  adjusted  to  S.M).5.  to  rellect  1994  dolku^  and  compare  to  the  orig- 
inal reduction  to  $401.  Discussion:  ITie  significtint  decrease  in  bronchial 
hygiene  treatments  observed  in  the  etu'ly  implementation  of  PDPs  has  been 
maintained.  ITie  cost  per  respiratory  patient  has  also  continued  to  decrease 
over  this  pentxl.  The  decreases  in  the  number  of  treatments  prov  ided  and  the 
decrease  in  cost  per  patient  have  been  achieved  w  iihout  adversely  cflccting 
outcomes.  The  greater  reduction  in  cost  per  patient  may  be  attributed  to  the 
expansion  of  the  program  over  the  8-year  period  to  incorporate  ov  er  2.5  pro- 
tocols directed  at  high  cost  high  volume  sen  ices.  ITie  PDP  progrtun  contin- 
ues to  be  an  effective  in  reducing  treatments  that  are  considered  unnecessary 
and  aviiiding  associated  cost. 
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DEVELOPMENT  OF  A  PRODUCTIVITY  MANAGEMENT  SYSTEM 
FOR  PULMONARY  FUNCTION 

Richard  Ford  BS  RRT.  Jeffery  Johnson  BS  RRT.  Tim  Morris  MD. 
University  of  California  San  Diego  Medical  Center.  San  Diego.  California 


Overvievt:  The  .A.ARC  Uniform  Reporting  .Manual  (URMl  for  Diagnostic 
Ser\  ices  provides  activ  ity  time  standards  and  approach  to  develop  productivity 
management  systems  for  PFT  Labs.  There  are  however,  many  support  activities  in 
the  URM  that  do  not  include  time  standards,  as  well  as  activities  that  cannot  be 
directly  captured  through  patient  charge  systems.  In  such  cases,  each  facility  must 
assess  the  nature  and  duration  of  these  activ  ities  and  incorporate  these  "non-allo- 
cated" times  in  their  productivity  monitoring  and  reporting  systems.  We  describe  a 
method  of  collecting  information  to  identify  the  nature  of  activities  and  their  asso- 
ciated duration  to  dev  elop  a  productiv  itv  management  tool  for  PFT. 
Methods:  We  elected  to  have  staff  complete  a  daily  activity  record.  The  activity 
record  facilitated  the  entry  of  an  activity  description/type,  the  time  it  started,  the 
time  it  ended,  and  related  comments.  Detailed  instructions  were  provided  to  staff 
to  insure  constancy  in  making  entries.  Each  staff  member  maintained  activity 
entry  over  a  2-week  period  to  account  for  a  total  of  93  workday  profiles  and  over 
600  activ  ity  entries.  Data  was  analyzed  to  identifv  the  l\  pe  support  task  and  the 
amount  of  time  a  PFT  technician  spent  perfomiing  the  activity. 
Results: 


Activity 
Caliberation  and  Prep 

Total  Time  per  8  Hour  Shift 

25 

[■■qiiipniLMU  Troublcshooi/Scr\  icc 

10 

Paj^tTs/Phones/Communicalions 

10 

InserMLc/McclinuN 

10 

1  lousckeeping/'liquipnicnt  Cleaning 

15 

Customer  Sen  icc/CIienl  Siippon 

20 

Document/File  Production 

45 

Discussion:  B\  identifying  the  time  spent  in  supptirt  activities  and  utilizing  treat- 
ment lime  standards  as  outlined  in  the  .\.\RC  URNL  we  developed  a  productivity 
management  \.oo\  tor  PFT.  The  system  has  prov  ided  for  an  assessment  of  senice 
demand  and  a  new  tool  to  better  a.ssess  staffing  requirements  for  new'  programs,  to 
justify  staff,  and  to  flex  and  cross  utilize  staff  with  changes  in  work  demand. 
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A  VKNTII.ATOR  MANA(;HMl- NT  PKRK)RMAN(K  IMI»HO\  KMh^NT  I'K(H;KAM 

CiikliKRI.  M  Ktmkic  RRT.  R  IXvhcrt  RRl. I . lolK  RR I .  I'  1  .nk  RRT.  1.  Supp RRT.  V  Slcvcason 
RRT.  A  A(kIa\*N  KR I .  C  l-inc  RRT.  S  1  juivihr  RRT.  I.  Wnin^  RRT.  A  IJcav;h«Xcf  RRT. 

K  Manxlo  RR  I .  I  Bohm  RRT.  S  NUk.  S  Ojy  MD.  JO  Wcg  MD 
RL->p«rultr>  Cjiv  l)cpailnh-m.  I  nnmin  «>/  A/n/nv""'  Hfdilh  Syurm.  Ann  Arbtir  Mithisiin 
BAC'K(.iROl'M>:  An  irnpnAcnicni  U'ainc»rnp.»Mxl  ol  RcNpir.ili»r\  Caa-  nunaticuk-m.  -^tuff 
IhcrapusK  arxl  nK-viicil  Oirevl»>r  \^as  KwiikiI  in  l*''W  in  tJclL-niiirw  iniprmcnvni  »»pi*iniinilic>  t\x  jdull 
imxtunical  M-nliUion  i M\  I,  Tlnr  ptirpnv:  ul  ihis  alv.trji.1  is  lo  pri'scnl  Jii  o\cr\ icw  ol  ihc 
impn^Ncmcni  pn>jc«.i  imvosN  MKTIIOI>S:  A  nucn>-nowi:h.irt  idcnliricd  K  nujtw  lime  points  ussoci- 
altfJ  » ilh  MV:  1  (  MV  initialed.  1 )  \cnUlali»f  sellings  suggest  a  wlmh  avscvsmcnl  (HO;  5t*-5  .  PEEP  s5 
tm  H:0.  VEil-SL/mt;  3|initiiil  wcjin avstssiiKnl  Joik;  4 1  palieni  rcmly  lolx-gin  weaning  (rnccl.s#2 
critcna  and  MIP  ^OOcni  H;0.  (AT  <I05);  5)  wean  hegim;  ft)  paiieni  n:.idv  for  MV  lo  slop  tir  exlubii- 
irnn  (iiKi-Ls  (U  enlcria  and  can  pn>itvl  airwa>.  sutvevslul  sp*»nLiiKr(His  hreaihing  irial  (PS  <^  cm  H;(). 
CRAP  <^  em  H:<>i.  inminul  MXivlions.  siahle  hcnH>dvnaniies.  aiveplable  ABOs);  7)  paiicnl  cxtutviletl 
or  MV  slopped:  and  RninK"  of  a-inluKiiion  or  inilialion  of  iHher  suppon  w  iihin  AH  hr\.  Type  of  inter- 
wnliw  noted  ICL'  MV-nrlated  (Hileonic  was  m^ed-  Data  was  eollevied  hy  the  bedside  rc^pl^aloT^  ihcr- 
apLsLs.  Thresholds  wcw  established  fw  ihc  following  wrgments:  I )  4-hfv  fn»m  when  \eniilator  settings 
sug^cvt  an  avovsment  until  it  was  diHK*  (Cap  I ):  2l  4-hrs  from  when  patient  was  a\idy  lo  begin  wean- 
ing until  ilsi.med(Ctdp2>:and3l  I-hr  fnnn  when  [xitient  wasa*ad\  lo  hec\luhated/stop  MV  unlil  it 
was  accomplished  (Gap  }i-  Peaeived  a-ascins  for  de\  lation  from  ihnrsholds  lor  Gap  1  &  3  were 
collected-  RUSl'I.TS:  I*MS  palienLs  were  nHmilorcd  fnun  7/l/W  thaxigh  ft/XVOO.  The  ihtinitie  IC'U 
accounted  for  4 1  ">  t>f  the  [xilienLs.  while  the  a-maining  59''t  wca-  asMxriated  with  our  other  ICl''s  (sur- 
gical=2lV>t.medical=l5T-.irjuiiw/bum=l2'>.ncun)=8*^  andcoronao=-t'^f  f  Ag^a;gaie  (all  eases) 
duration  of  \cniilation  was  72.9  +  127  hts  (median=2l  .6  hrl.  Duration  |in  hrs)  of  Gap  1=18,3  ±41 . 1 
(7.0);  Gap  2=?.  1  ±  1 8.7  (0);  and  Gap  3=7.34  ±  3 1 .9  ((1.8).  Pea:eni  of  palienLs  and  peaeived  a-asons  for 
e.xecttling  a  gap  threshold  are:  Gap  l=M'r  (44^^  sedation.  14*^  tioK  of  day.  14*^  unstable  p;iticnt. 
I6'>  unknown.  I2*«-  other);  Gap  2=8,4'¥  (reasons  nd  pan  of  collection  tiwl);  and  Gap  3=34*^  (25% 
MD  availability.  151  MD  decision.  121  airway.  8*^  linwofday.  191  unknown.  211  other).  Cau-v 
and  effect  diagranvs  were  generated  for  each  of  the  major  scgnwnLs  of  MV  using  the  gap  information 
and  brainslorming  techni^^ue^  An  action  plan  was  developed  to  ;idda'ss  items  within  our  control.  Sur- 
vival curves  (,SC I  demonstrated  a  descending  stair-step  pattern  m  several  MV  segments,  indicating 
major  pRigTVss  everv  24  hrs.  SCsalMi  showed  that  when  the  initial  set  of  parameters  were  obtained. 
651  of  the  paucnls  were  readv  lo  wean  and  tliat  the  RCT*  immediately  began  the  wean  7(H  of  the  time. 
In  addition.  6.41  of  the  patients  did  not  stay  ofl  M  V  for  48  hours.  Of  those  requinng  support.  781 
were  rciniubated.  71  used  NPPV.  61  used  trach-BiPAP.  and  S'i  had  a  tnicheostomy  and  were  placed 
back  on  MV.  ICU  outcome  showed  that  85.61  stayetl  oil  MV.  12,11  expired.  1.11  were  discharged 
on  M\'  or  BiPAP.  and  1 .31  were  clas-sil'ied  as  'other'.  Unit  specific  rcpi^rls  of  (he  initial  findings  were 
shared  w  ith  each  ICl'  nK-dical  diavior  and  nurse  managers.  Strategies  w ere  develofxxl  lo  impmve  each 
major  segment  of  tJK  MV  paxess.  including:  a  generic  wc;in  pa)UX'ol.  multiple  MV  and  cxtubation 
policy  changes,  developnwnt  of  a  RC  care-plan  uxil.  and  RCP  iaserviccs,  DISCUSSION:  Coniinued 
assessment  and  rc-c\  aluation  w  ill  pnn  ide  an  oppi^nunity  to  examine  the  impact  of  protocol  changes  on 
durationofMV  in  our  adull  population. 
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USE  OF  AN  EVIDENCE-BASED  CLINICAL  PRACTICE  GUIDELINE  TO  ENHANCE 
PATIENT  CARE  AND  IMPACT  PARENT  SATISFACTION  IN  A  PEDUTRIC 
EMERGENCY  DEPARTMENT  (ED).  Scon  Paiinichi.  M  Ed.  RRT,  Mar>  Pal  Alfaro.  MS. 
K«le  Rich.  BS.  Uma  Kotagal,  MBBS,  MSc 

Background:  Evidence  Based  Clinical  Praclice  Guidelines  fEBCPG)  have  been  in  place  al 
Children's  Hospital  Medical  Cenler  since  1996    During  1998-99,  we  developed  and 
iraplemenled  an  EBCPO  for  the  acute  enacerbalion  of  asthma.  The  goals  for  treating  an  asthma 
exacerbation  are  correction  of  significant  hvpoxia.  rapid  reversal  of  airflow  obstruction,  and  to 
decrease  the  likelihood  of  recurrence.  The  guideline  recommendations  to  achieve  these  goals 
are  to  promptly  star!  main  therapies  (beta2-agonists  and  sleroidsl  after  a  brief  evaluation  and 
assessment  of  severity  by  a  respiratory  therapist  in  the  Emagency  Department 
Mcthodj:  We  reviewed  the  ED  records  of  25%  of  all  patients  with  a  discharge  diagnosis  of 
asthma  between  9/98  and  6.'00  to  capture  medication  administration  information  relative  to  the 
time  of  arrival  in  the  ED   Those  treated  with  two  or  more  beta2 -agonist  treatments  were 
included  in  the  analy-^is  to  capture  the  moderate  to  severe  a,sthmatic  population.  The  ED  set  a 
goal  of  treating  every  moderate  to  severe  asthmatic  with  a  betai-agonisl  within  30  minutes  of 
arrival.  During  die  1999-2000  guideline-monitoring  phase,  we  conducted  a  telephone 
satisfaction  survey  of  parents  of  patients  who  were  seen  for  an  acute  exacerbation  of  asthma. 
Rcsolta:  Time  lo  first  albuterol  treaDnenl  remained  stable  until  the  last  reporting  period  when 
the  average  time  to  treatment  decreased  to  2-V7  minutes  (Figure  I ).  Greater  than  80°-.  of 
patients  likely  to  require  steroids  received  them  by  the  time  they  have  received  two  albuterol 

HtaBl*.  t*  rini  Albuterol  T>«.iin«ni  In  ED 


n  l^wt.i  to  nrtl  M 


treatments  (Figure  2),  Parents  whose  child  received  an  albuterol  treatment  within  30  minutes 
of  arrival  to  the  ED  were  significantly  more  likely  to  rcpon  that  they  were  very  satisfied  with 
care  than  parents  whose  child  did  not  receive  an  albuterol  treatment  within  30  minutes  (85% 
vs.  33%.  p«0.003l. 

EipcrieiKe:  Based  upon  these  results,  not  only  arc  guideline  recommc-ndations  for  rapid 
treatment  important  from  a  medical  standpoint,  but  rapid  treatment  enhances  parent 
satisfaction  with  the  visit.  Results  from  parent  surveys  have  been  shared  with  the  ED  staff. 
We  are  continuing  to  monitor  die  tunc  to  treatment  and  use  of  steroids  in  the  ED. 
Conclasioo:  Process  improvement  strategies  should  focus  on  incorporating  evidence  ba.scd 
guideline  recommendations  to  improve  quality  of  care  and  enhance  parent/patient  satisfaction. 
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RKSlll.rS OF  A  VKNTII.ATOR  MANA(;KMKNT  IMPRf »VEMI-;.NT  PR(M;RAM 

CILuslRRX.  M  Konklc  RR  f.  K  IXxhcn  RR  f.  I,  Folk  RRT.  1"  1  j,ik  RRT.  1  Slapp  RRT.  V 
Stcvcnvni  RR  1.  A  Aivlaws  RR  I .  C  (  jnc  RR  f.  S  I  jwrciwe  RRT,  I  Y.wng  RRT,  A 
Hcnvtholer  RRT.  K  M.i/ccic  RRT.  T  Hchni  RR  I .  S  Mink.  S  (iay  MI),  J(i  Wee  MD 

Respinilitn  ('.ire  IVp-uliilcnt.  I'mvcrMly  ot  Michigan  Health  Syvtcm.  Ann  Arfeof  Michigan 

BACKCJROl'M):  A  pcrfofniaiKC  inipni\cnK*nl  team  was  formed  in  l<>*Wlo  determine 
inipnncnK-iit  opi*irtunitic\  for  .idull  nk:ch.inical  \cnlil.itii)n  lM\'i   The  purr" im-  ot  thi\  abstracn 
istopa-scnl  .ihelitrc  and  alter  conipariMin  Ml  ch.in>;csU)  Ihc  MV  pnxess  MKFUODS:  Faghl 
major  linK*  p^iinls  ol  iIk*  MV  pnicc\*.  wca-  idcnlilicd   1  >  MV  initiated.  2)  \cnlilaliw  M.-lIing'. 
suggest  a  wean  .L\sevMncnl;  3l  initial  wean  avscssiiK-nt  d«>nc,  4 1  patient  ready  In  begin  wean- 
ing; -5)  wean  begins;  hi  p;itlent  ready  for  cxtubation  or  MV'  to  stop,  7i  patient  exluhalcd  or  sup- 
pon stopped;  and  S)  time  of  rvintubalion  or  initiation  of  oliicr  suppon  within  -IH  h«Hjrs,  Oaia 
was  collected  by  the  bedside  a-spiratory  tficrapist.  Thrvsh<jlds  wen:  established  for  tfic  follow  - 
ing  segnwnLs:  1)  4-hr,  from  when  ventilator  settings  suggest  an  as«*Amcnt  until  il  was  done 
(Gap  1 1;  2|  4-hrs  Inmi  wlKn  patient  was  nady  to  begin  wcaninf;  until  il  started  iGap  2);  and  3) 
I  -hr  fmm  when  patient  was  ready  to  be  cxtubatcd/stop  MV  until  it  was  accomplished  iGap  3). 
Unit  specific  reports  of  the  initial  findings  were  shiirvd  w  ith  each  ICL'  medical  director  and 
nurse  managctN  Strategies  wen:  developed  lo  impnive  each  inaj<jr  segment  of  the  .M  V 
pnvevs.  including:  a  generic  wean  pnMocol.  multiple  M  V  and  extubalion  polic-y  changes, 
dcvelopinenl  of  a  RC  care-plan  itxil.  and  RCP  inscrvices  Bcforc  implementing  die  changes. 
12  nionlhsol  d.it.i  was  collected  Six  niondis  wea-  allowed  to  implement  changes  between 
nicLMircmciu  ix-ruxis  The  results  prcscnled  compare  die  siiiiK'  *vn>onlh  penod  January 
thniugh  June  111  IdKllprcHs  JtHII  (posll  RI-1SLT.TS:  Data  wasgathen.-doo  1 1(12  prc<hange 
and  119(1  posl^.li.iiige  patients  The  duration  of  MV  was  75,fi  +  1 35  6  hr  (median=22. 1  hr)  for 
pa'  and  (i<)  S  +  1 2S  d  hi  I  median^  I S.  I  hrl.  The  table  shows  dK-  duration  (in  hrx)  of  sanoas  seg- 
ments of  the  MV  pros-ess  and  the  time  points  used  tocalc-ulaleeach  segment  in  parrnthcsLs. 


Segments  of  the  M  V  pnKevs 

Pre 

ln=lin 

2l 

P.r.l(n=ll%l 

Mean 

SD 

Median 

Mean 

SU 

Median 

1  -Begin  M\'  to  read)  tot  parameters  (2- 1 ) 

13.1 

40.2 

21 

139 

62-3 

19 

2-Ready  for  p,ir.iiiK-leo.  until  done  (3-2) 

20.9 

48  1 

7.8 

16.7 

41.9 

6.2 

3-!niual  parameteis  to  ready  lo  wean  (4-3) 

9.1 

32.2 

0 

8.3 

27.4 

0 

4- Ready  to  wean  until  begin  wean  (5-4) 

3.1 

16  7 

0 

2,6 

13.4 

0 

5-Begin  wean  until  ready  to cxnibate  (6-5) 

19.0 

658 

0.6 

18.0 

69.0 

0.4 

(vReadv  to  extubate  until  done  (7-6) 

4.8 

17.3 

0.8 

4.1 

15  1 

0.8 

The  pca-ent  of  patients  cxcecdinc  die  Uircsholds  for  Gaps  1  -3  (pre  vs  post)  arc;  Gap  1=54.3*^ 
vs  5 1  ft'r;  Ciiip  2  =7.6";;  s  s  5.9^rand  Gap  3=32.(»  vs  30.6'7r. 

DISCUSSION:  I'he  median  time  of  segments  3&4  of  0  hr  indicates  that  when  initial  parame- 
teiN  are  taken,  a  niajonty  of  patients  are  immediately  ready  lo  begin  weaning  and  the  wean 
pnvcss  is  initiated  .Mtliough  there  appears  to  be  a  ticnd  toward  reducing  Uie  overall  duration 
of  M\  and  iticdurdiKin  ot  most  segnients  of  die  ptoccvs,  we  arc  unsure  how  these  actual  times 
relate  lo  prctlictcd  times  based  on  the  severity  of  illness.  Comparing  die  actual  umes  against 
predicted  linics,  hast-d  on  aprcdictnc  model  fordunilion  of  MV,  would  belpclanfy  whether 
inipro\ciilcill  h.is  indeed  been  made  Tlic  wide  \.inel\  and  seventy  ol  patient  illness  re-sults  in 
a  large  SO.  which  iil;i>  obscure  significant  changes  limlier  analysis  of  sub-p^ipolations  may 


identify  such  changes. 
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THE  IMPACT  OF  A  RESPIRATORY  THERAPY  CONSULT  SERVICE 
ON  EMPLOYEE  SATISIFICATION.  Doin-las  K  Orens,  RRT.  MBA,  Lucy 
Kester.  MBA,  RRT,  FAARC,  James  K  Slollcr,  MD.  The  Cleveland  Clinic 
Foundation,  Cleveland,  Ohio. 

Background:  Based  on  evidence  of  efficacy,  respiratory  care  protocols  have  been 
implemented  widely.  A  Respiratory  Therapy  Consult  Service  (RTCS)  was  introduced 
at  the  Cleveland  Clinic  Foundation  (CCF)  in  February.  1992  and  continues  lo  be  part 
of  routine  respiratory  care  practice  at  The  Cleveland  Clinic  Hospital.  To  examine  the 
impact  of  a  RTCS  on  employee  satisfaction,  we  assessed  two  issues  in  our  Section  of 
Respiratory  Therapy  (RT):  1 .  Employee  turnover  rates  before  and  afler  introduction 
of  the  RTCS,  and  2.  Therapists'  satisfaction  working  in  a  Section  in  which  a  RTCS 
has  been  in  longstanding  use.  dt^c 

Methods:  Employee  turnover  was  calculated  bcforc  implementation  of  the  RTCS 
starting  in  1987  and  has  been  determined  annually  since.  The  percentage  of  turnover 
was  calculated  by  dividing  the  number  of  vacancies  Ihat  occurred  withm  the  RT 
Section  each  year  by  the  total  FTE  complement  Also,  to  assess  therapists' 
satisfaction,  an  employee  survey  was  distributed  lo  the  respiratory  therapy  staff 
dunng  November  2000.  The  survey  consisted  of  10  questions  thai  addressed  the 
therapist's  overall  level  of  salisfacuon  about  working  al  an  institution  that  has  a 
RICS  Items  svere  ranked  on  a  Liken  scale  from  1  through  5,  where  1=  very  little, 
and  5  =  very  much.  Specific  questions  assessed  therapists'  satisfaction  with  dieir  RT 
careers  and  Ihe  RTCS. 

Results:  Employee  turnover  was  lower  since  implementing  the  RTCS  than  before. 
Specifically,  between  1987  and  1992  (when  the  RTCS  was  begun),  the  annual  rate  of 
turnover  was  14  9%  (9  7  FTEs  ±  3.96  SD,  range  6-16  FTEs),  and  the  average 
number  of  staff  over  this  penod  was  65.3  FTEs  (range  63  5  -  71.5  FTEs).  Since 
implementing  the  RTCS,  the  mean  rate  of  turnover  (1992  to  2000)  was  9  %  (7,7 
FTEs  t  3  0  SD)  and  the  average  number  of  staff  has  been  84.5  (range  71.5  -  95.5). 
Ratings  regarding  therapists'  career  and  job  satisfaction  were  based  on  49  surveys  of 
103  distributed  (response  rate  43%),  Eighty  percent  of  the  respondents  indicated  Ihat 
the  RTCS  enhanced  their  sense  of  professionalism. 

Conclusions:  Our  findings  suggest  dial  use  of  RTCS  is  associated  with  enhanced  RT 
retention  and  a  high  level  of  career  and  job  satisfaction.  While  recognizing  that 
factors  other  than  the  RTCS  may  have  contributed  lo  these  outcomes,  we  believe  that 
the  salutary  effects  of  a  RTCS  on  the  "culture"  of  our  section  along  with  the 
mstitulional  benefits  of  increased  respect  for  therapists'  professionalism  and 
enhanced  scope  of  practice  establish  the  RTCS  as  a  strong  contnbutor  to  increased 
RT  retention  and  career  satisfaction. 
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Rvulualion  of  Vacuum  Oullel  Performance 

Mark  Siohal  BS  RRT.  Roger  Kraemer  CRT.  Respiratory  Caa-  Services. 

Son  Francisco  (leneral  Htii^pital.  UCSF  Dept,  of  Anesthesia. 

Background:  Hospital  vacuum  system  performance  is  dependent  on  the  function  of  a 
duplex  o\'  two  or  more  \  acuum  pumps  which  alternately  or  simuIt:incously  supply  vac- 
uum on  demiuid.  Hurictional  maintcniiiicc  of  vacuum  systems  is  !ih.uscd  toward  niain- 
tainnig  vacuum  pa'ssure  \  ia  vacuum  pump  niiuntcnance  and  rcpainng  leaks-   Ilic  per- 
formance of  individual  \  acuum  outlets,  in  regards  to  suction  effectiveness,  is  dependent 
on  the  now  rate  thn)u^h  the  outlet  at  any  given  vacuum  pressure.  Flow  rate  thnnigh  a 
suction  oullel  is  linnted  hy  the  resisl;mce  across  the  outlet  v;ilve.  Following 
observations  of  inefficient  vacuum  outlet  perfomiance  in  Uie  intensive  care  unit  wiih 
closed  tracheal  suction  catheter  use.  \  acuum  outlet  tlow  rales  were  measured  to  deter 
mine  the  extent  oi  the  pnihlem. 

Methods:  A  threaded  \acuiim  outlet  nut  with  a  1/4  incii  b;uiH.'d  nipple  was  attached  via 
a  one  fimi  length  of  suction  tubing  to  the  outlet  end  of  a  Boehringcr  handheld  spirome- 
ter using  a  22  mm  OD.  1 5  mm  ID  adapter  ;ind  a  5.0  mm  endotracheal  tube  connector. 
The  vacuum  outlet  nut  was  attached  dire'ctly  to  the  vacuum  outlet  on  the  wall  panel  until 
the  outlet  check  valve  was  fully  opened.   The  volume  of  air  m  liters  aspirated  through 
the  vacuum  outlet  was  measured  tin  the  Boehringcr  spirometer  for  1  ?  -  30  seconds.  The 
flow  mtc  tfirough  the  ouUet  was  calculated  in  liters  per  minute.  The  measurement  was 
re*peaied  three  times  tor  each  outlet  and  the  results  were*  averaged.  A  total  of  52  vacuum 
outlets  in  IS  intensive  care  unit  nxims  were  assessed.  The  re*sults  were  reported  to  hos- 
pital engineering.  The  measurements  were  repeated  four  OKinlhs  later  following  clean- 
ing and  replacement  of  compt.)neni  parts  in  the  vacuum  outlet  check  valves. 

Results:  The  median  and  mean  ±  standard  deviation  of  vacuum  outlet  flow  rates  pre 
and  pi>st  maintenance  were  48  and  47  +  21  Lymin,  and  86  and  82  ±  14  Umin 
respectively.  Vacuum  outlet  tlow  rate  markedh  improved  following  maintenance  in  all 
but  one  outlet.  Vacuum  outlet  tlow  rates  of  >  60  Lymin  were  determined  to  be  function- 
ally adequate.  The  initial  measure*menLs  revealed  that  prior  to  maintenance  63'7c  of  the 
V acuum  ouUets  pertomied  below  this  threshold  vs  69f  following  cleaning  and  replace- 
ment of  parts. 

Cunclusions:  Based  on  our  experience  we  recommend  that  preventative  mamtenance 
of  vacuum  oudets  occur  on  a  regular  basis  with  specific  ftx-us  on  maintaining  function- 
ally adequate  flow  rates  (>  60  L/min).  Pre\entative  maintenance  should  include  clean- 
ing iind  or  replacement  of  component  parts.  Maintenance  of  adequate  vacuum  ouUet 
tlow  rates  may  also  impact  the  user  perception  of  the  effectiveness  of  closed  tracheal 
suction  catheters.  OF-01  -1 84 


OUTCOME  ASSESSMENT  OF  AN  INSTTTUTIONS  MISSION:  COMMUNITY 
SERVICE  AND  STUDENTS'  PERCEPTIONS  OF  CARING  FACULTY 

David  Lopez.  Ed.D,.  RRT..  Loma  Linda  University,  School  of  Allied  Health  Profes- 
sions, Department  of  Cardiopulmonary  Sciences,  Loma  Linda,  CA. 

Background:  Respiratory  care*  education  programs  are  required  to  provide  outcome 
data  and  assessment  on  student  perfomiance.  There  is  mt)re  than  just  grades  and  class 
standing  that  reflect  the  total  educatit)n  sought  by  institutions  of  higher  education.  This 
study  sought  to  discover  students'  perspectives  of  a  health  science  institution's 
mission.  A  set  of  models  fur  understanding  the  institutions  mission  were  developed  by 
comparing  the  relationships  between  students'  expectations  and  the  universities  d(K;u- 
inents  and  statements. 

Methods:  A  qualitative  inductive  grounded  theory  design  was  used  so  that  themes 
could  emerge.  Relevant  informants  were:  students  (via  interviews  and  focus  group); 
insUtutioiial  documents;  and  institutional  publications.  Fourteen  senior  occupational 
therapy  students  were  selected  from  the  institutions  SchiKil  of  -Mlied  Health 
Professions  (Loma  Linda  University.  LLU).  A  combination  of  tnangulation  and  con- 
stant comparisons  was  employed  in  the  analysis  of  this  study.  Students*  expectations, 
students'  perceptions,  and  the  university's  expectations  (i.e..  goals  for  the  ideal  gradu- 
ate), as  reflected  in  its  mission  statement,  were  compared. 

Results:  Si.x  main  categories  ( themes )  emerged  from  students'  perceptions  of  their 
experiences  related  to  institutional  mission.  In  addition,  sixteen  subcategories  (sub- 
themes)  emerged,  which  helped  to  clarify  die  main  themes.  The  main  categories  were: 
( I )  expectations  of  a  specific  worldview;  secularor  sectarian.  (2)  reasons  for  selecting 
tiie  institution;  (3)  institution-wide  programs  and  activities;  (4)  diversity;  (5)  the  occu- 
pational therapy  professional  program;  and,  (6)  LLU's  promotion  of  its  mission. 
Conclusions:  Analysis  and  data  comparison  revealed  that  students  expressed  that  their 
experiences  widi/of  both  a  caring  faculty  and  community  sen-  ice  furthered  the  institu- 
tion's mission.  Students  perceived  the  institution's  mission  as  relevant  when  their 
expectations  of  worldview  and  die  instiuition's  expectations  were  congruent.  Students' 
expectations  were  actualized  through  caring  faculty  and  community  service.  Students' 
reports  lead  to  the  development  of  an  inventory  of  ( 1 )  their  concept  of  caring  faculty 
(perceived  as  positive);  (2)  their  concept  of  non-canng  faculty  (perceived  as  negative); 
(3)  actual  behaviors  associated  with  caring  faculty;  and,  (4)  actual  behaviors  assix'iated 
with  non-caring  faculty.  Finally,  a  conceptual  model  was  developed  to  assist  the  uni- 
versity in  realizing  it's  mission.  Congruence  occurs  when  students  experience  caring 
faculty  and  community  service.  Caring  faculty  and  community'  service  could  enhance 
conveying  a  respiratory  care's  program  mission. 
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Cost  Reduction  Following  Conversion  to  Masimo  SET  Pulse  Oximetry  -  Experience  in  the 
Neonatal  ICU 

Tom  Noblet  RRT.  Neonatal  Intensive  Care  Unit  St  Vincent  Hospital.  Indianapolis,  Indi- 
ana 46240-0970 

Introduction  -  Recent  publications  have  focused  on  pulse  oximetry  technology,  specifically 
changes  in  artifact  rejection,  low  perfusion  sensitivity  and  alann  management.  However, 
linle  intormauon  has  been  presented  concerning  the  financial  implications  of  utilizing  this 
new  technology.  Additionally.  Masimo  Corporation  (Irvine.  CA.)has  introduced  innova- 
tions in  sensor  design  and  technology  that  claim  to  increase  the  durability  and  longevity  for 
sensorN.  We  evaluated  these  changes  in  sensor  perfomiance  and  the  cost  associated  with 
using  Masimo  oxjmetry  in  our  39  bed  level  III  Neonatal  ICU  (NICU). 
Methtxls  -  All  patients  admitted  to  the  NICU  are  monitored  with  pulse  oximetry  for  the 
duration  of  their  admission.  Criticarc  504US  oximeters  with  573SD  sensors  had  been  used 
m  our  NICU  prior  to  October  1 ,  20(X),  At  that  time  we  began  a  conversion  to  Masimo  SET 
oximetry ,  using  the  Radical  oximeter  and  NeoPt  sensors  tliroughout  our  NICU.  We  evalu- 
ated the  number  of  sensors  utilized  per  patient  admission  for  a  three  month  period  of  time 
(post )  and  compared  this  to  ihe  siuiie  three  month  peritxl  of  time  pnor  to  the  conversion 
(pre).  We  determined  the  number  of  sensors  consumed  in  the  NICL'  and  the  number  of 
admissions,  length  of  stay  (LOS)  and  average  daily  census  lor  the  two  time  periods.  Addi- 
tionally, we  SUA  eyed  the  staff  (RNs.  RRTs,  and  MDs)  to  detemiine  their  impression  of  the 
Masimo  sensors. 
Results  -  NICU  census  and  sensor  utiliz;ition  data  are  summarized  in  the  table  below. 


#<)f 
Admissions 

Daily 
Census 

#  of  Sensors 
Consumed 

Sensors  per 
Admission 

Sensor 
Longevity  (days) 

Crilicare  sen^jr 

213 

12,7 

544 

2.6 

4.8 

Masimo  sensor 

265 

38,1 

■uya 

1.5 

11.5 

Average  LOS  »a.s  calculated;  ■■pn;"=  1 2.6  days,  "post"  =  17.2  days.  It  was  noted  that  dur- 
ing the  "post"  time  there  was  an  increase  in  the  number  of  piitients  n.'cciving  ECMO  in  the 
unit,  increasing  length  of  sliiy ,  .-Xvcrage  sensor  longevity  was  calculated  as  LOS /sensors  [x-r 
admission;  Criticarc  =  4.S  days.  Masimo  =  1 1 .5  days.  Wlien  asked  to  determine  the  durabil 
ity  and  useful  life  of  the  Masimo  sensor,  83%  of  the  sUitTrated  Masimo  supenor  to  the  previ 
ous  scn.sor.  78%  of  the  staff  ratc-d  Masimo  superior  in  tfic  ease  of  acquiring  initiiil  o,\imetr\ 
readings.  96%  of  Ihe  staff  reported  that  changing  to  Miisimo  sensors  has  resulted  in  less  han- 
dling of  infants  to  "fix  or  atljust"  sensors  in  order  to  obtain  reliable  saturation  values. 
Conclusions  -  Conversion  to  Masimo  o.\imetiy  has  resulted  in  a  5S0>  reduction  in  sensor 
consumption  in  our  NICU.  Masimo  sensors  lasted  1 1 .5  days,  on  average,  v^hich  is  appaixi- 
matcly  2.4  limes  as  long  as  the  Criticarc  sensor.  In  our  expencnce  Masimo  oximetry  sen- 
sors significanUy  reduce  the  cost  of  oximetry  monitoring.  We  altribute  thiy 
to  their  increased  durability  and  ease  of  acquiring  initial  oximetry  readings 
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AN  INVESTIGATION  IN  LEADERSHIP  STYLES  AND  EMPLOYEE 
OUTCOMES  IN  RESPIRATORY  CARE-  Ann.T  W.  Parkman.  Ph.D.. 
MBA.  RRT.  Utiiversity  of  Charleston.  Charleston,  WV. 


BACKGROUND:  Respiratory  care  managers  and  supervisors  are  chal- 
lenged as  never  before  to  deliver  cost  effective  quality  care  in  an  era  of 
decreasing  compensation,  alarming  manpower  shonages.  and  rising 
consumer  expectations.  In  an  effort  to  meet  the  continually  changing 
demands  of  the  health  care  systems  and  provide  leadership  within  the 
profession,  many  have  begun  to  explore  leadership  styles  and  the  effects 
these  have  on  employee  outcomes  particularly  those  related  to  retention 
and  productivity.  No  published  studies  focus  on  leadership  styles  and 
outcomes  in  Respiratory  Care.  METHODS:  A  nationwide  random  sam- 
ple (N=84l)  of  staff  respiratory  therapists  completed  Bass"s  Multi-Fac- 
tor Leadership  Questionnaire  (MLQ  5X-Short  Form  I  to  determine  the 
relationship  between  the  transformational,  transactional,  or  the  laissez- 
faire  leadership  style  of  respiratory  care  managers  and  the  outcome  vari- 
ables of  satisfaction  with  the  leader,  perception  of  leadership  effective- 
ness and  willingness  to  exert  e.xtra  effort.  The  data  was  analyzed 
utilizing  the  multivariate  analysis  techniques  of  product-moment  corre- 
lation coefficients  and  multiple  regression  to  examine  the  relationship 
between  independent  and  dependent  variables.  Correlation  coefficients 
were  utilized  to  assess  the  strength  of  the  linear  relationship  between 
demographic  variables,  the  MLQ  Form  derived  leadership  factors,  and 
the  outcome  vanables.  RESULTS:  Staff  therapists  working  in  Ihe  acute 
care  environment  perceive  the  superv isors  and  managers  to  whom  they 
report  as  exhibiting  transformational  leadership  behav  iors  more 
frequently  than  transactional  or  laissez-faire  leadership  practices.  A  sig- 
nificant relationship  (p=0.01 1  exists  between  the  respir;itory  care 
manager's  leadership  style  as  perceived  by  the  employee  and  all  three  of 
the  outcome  variables.  Further,  findings  indicate  that  there  is  no  signifi- 
cant relationship  between  gender  and  the  leadeiship  sty  le  of  respiratory 
care  managers  and  superv  isors  as  perceiv  ed  b\  subordinate  staff 
therapists.  CONCLUSION:  Bass's  I  mS?)  lull  Range  Model  of  Leader- 
ship offers  leaders  in  the  field  the  opportunity  to  directly  impact  on  out- 
comes in  the  respiratory  care  department.  The  findings  indicate  an 
opportunity  to  increase  positive  subordinate  outcomes  and  retention  of 
employees  through  the  application  of  transfonnational  leadership  in  res- 
piratory care, 
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Drager  Medical,  a  leader  in  innovative  development  for  ventilator  systems,  presents  its  family  of  ventilator 
products.  We  offer  a  wide  range  of  ventilators  from  adult  and  neonatal  to  transport  and  subacute.  All  of 
our  products  are  made  to  perform  at  the  highest  technological  levels  and  are  continuously  setting  the 
standard  for  the  respiratory  market.  Our  Evita  series  ventilators  have  just  introduced  a  new  software 
level  (SW  4.0)  which  delivers  the  latest  advancements  in  mechanical  ventilation.  Drager  Medical  is  also 
introducing  a  brand  new  subacute  ventilator,  the  SavinaMhe  Savina  will  offer  Drager's  unique  open 
breathing  system,  bringing  a  new  performance  level  and  functionality  that  is  found  only  in  the  advanced 
ventilator  systems. 
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EARLYHIGH  KRKQIKNCY OSCILLATOR V  VKNTII.ATION  (IlFOV)vs 
SYNCHRONIZED  INTERMITTENT  MANDATORV  VEM  U.ATION 
(SIMM  EOR  \  ERV  LOW  BIRTH  WEIC.HT  (VIBWl  INFANTS 

Jeancllc  M.  Assclin.  David  J.  Uurand  (Childrun's  Hwpiul  Oakland.  Oakland.  CM. 
Shorn  K.  Counney  iCcxipcr  Hospilal.  Camden.  New  Jersey),  and  The  Neonatal  Ven- 
tilation Study  Group. 

Background:  Clmical  InaK  coniparinj;  high  IrequenL-y  venlilalioii  1 1  ll'V)  to  conven- 
tional veiUilation  have  yielded  conllicling  results  about  whether  HIV  nliproves  pul- 
monary outcome  in  VLBW  uilanls.  Whether  HFV  increases  severe  intraventricular 
hemorrhage  1 1 VH)  and/or  cystic  periventricular  leukomalacia  (PVL)  is  also  uncenain. 

Objective:  To  detennine  whether  e;u-|y  institution  of  HFOV,  compared  to  SIMV  with 
continuous  tidal  \olume  nioniloring.  improved  the  pulmonary  outcome  of  VLBW 
infants  w  ithoul  increasing  the  incidence  of  1 VH  and/t>r  PVF. 

Design/Melhods:  .■>()(>  infants  Irom  2f>  centers  were  enrolled  into  a  prospective 
randomised  trial.  Eligible  infants  were  ftdl  - 1 2IX)  g  birthweight  and  \cnlilalor-depcn- 
dent  after  one  dose  of  Sur\  anta.  Infants  were  randomi/cd  and  placed  on  their  assigned 
ventilator  as  sixin  as  possible  after  birth.  Patients  were  treated  with  ventilator 
strategies  which  included  peniiissi\c  hytiercapnca.  iiioniloring  of  lung  iiinalKni  .iiid 
tidal  volume,  aggressive  weaning,  .ind  standardized  exlubation  criteria.  All  inlaius 
rceeived  prophylactic  indomethacin.  Neuroultrasounds  were  done  at  specified  limes 
and  interpreted  by  a  single  masked  rev  iewer. 

Results:  482  patients  completed  the  study. 

HFOV SIMV P 


N  232  250 

Binh  weight  (gms)  861  ±  161  849  ±  160 

Age  randoilli/ation  (hrs)  2.7  ±  09  2.7  ±  0.9 

Postnatal  steroid  Rx  (days)        9..'i  ±  12.4  12.3  ±  14.1 
Age  extubation  prim  disease  (days) 

17.3  ±16.6  24.2  ±19.2 
Alive  w/o  chronic  lung  dis  at  36  wk 

131  117 


0.42 
0.72 
0.018 

0.0002 

0.036 


Neuroultrasound  results  indicate  no  difference  in  severe  IVH  and/or  PVL. 
Conclusions:  Early  use  of  HFOV  improves  pulmonary  outcome  of  VLBW  infants, 
even  when  compared  to  a  strategy  of  tidal  ventilation  which  includes  synchronization 
and  targeting  tidal  volume.  HFOV  does  not  increa.se  the  incidence  of  severe  IVH  or 
cystic  PVL. 

Disclosure:  Funded  in  part  by  the  Sixaety  for  Pediatric  Research  Multicenter  Tnals 
Program.  Abbott  Laboratories/Ross  Prtxiucts  Division.  SensorMedics  Corp..  EME 


Ltd..  Ballard  Medical,  and  Natu.s  Medical  Products. 


A  I'ROSPECTIVK  RANDOMIZED  COMPARISON  OF  THE 
VOLUME  DIFKISIVE  RESPIRATOR"  (VDR)  VS. 
CONN  ENTIONAI.  \  EN  ITI.ATION  FOR  TREATMENT  OF 
BURNED  CHILDREN 

Brad  Carman.  RRT.  Thomas  Cahill.  RR  P.  Ulenn  Warden.  MD.  John 
McCall,  MD 

Shrincrs  Hospilal  for  Children.  Cincinnati  Burns  Hospital 
IntrodiK'tion:  The  Volume  DilTusivc  Rcspiraloi"  (VDR) 
(I'creussionairc.  .Sandpoint,  ID)  is  a  high  Ircqiicncy  lime  cycled  pressure 
ventilator  Ihat  can  ventilate,  oxygenate,  and  promote  secreliim  removal. 
The  VDR  prtidtices  lower  airway  pressures  compared  to  conventional 
ventilation  in  the  pressure  control  mode  (CVi.  The  VDR  has  been 
reported  to  be  advantageous  in  retrospective  studies.  .A  prospective,  IRB 
approved  study  was  conducted  comparing  the  VDR  to  CV  in  burned 
children  to  assess  outcomes  such  as  ventilator  settings,  ventilator  days, 
pneumonia,  and  barotrauma.  Methods:  Pediatric  bum  patients  requiring 
ventilation  were  stratiHed  hy  presence  of  inhalation  injury  and  ventilated 
by  VDR  or  CV  to  achieve  predel'ined  arterial  blood  gases.  The  data 
recorded  included  age.  cause  of  burn,  total  body  surface  area  burned 
(7fTBSA),  best  P/F  ratio,  number  of  ventilator  days  (vent  days), 
triaximal  peak  inspiratory  pressure  (PlPl/amplitude.  incidence  of 
barotrauma,  pneumonia,  respiratorv  distress  syndrome  (RDS).  sepsis, 
and  survival.  Results:  Sixty  lour  patients  were  prospectively  assigned 
ventilator  type:  .32  to  VDR.  .32  to  CV.  Data  reported  as  mean  ±  SEM. 
Patient  age  was  7.4±().7  yrs.  TB.SA  was  56±3Vr ,  and  number  of 
inhalation  injuries  was  .S5  (86% ).  Multiple  Uigistic  regression  analysis 
revealed  the  maximum  PIP  (cm  H^O)  with  the  VDR  was  signitlcantly 
less  than  with  CV  (30.9±0.8  vs.  39.-S±I.X  p<().()5)  and  the  best  P/I-  ratio 
was  significantly  higher  with  the  VDR  compared  to  CV  (563+15  vs. 
507+13  p<0.()5).  No  patient  in  the  VDR  group  had  evidence  of 
barotrauma  compared  to  two  in  the  CV  group.  Five  patients  in  the  CV 
group  expired  compared  to  two  in  the  VDR  group.  Conclusion:  Patients 
ventilated  with  the  VDR  required  sigmficantlv  lower  PIP  than  with 
PCV.  Patients  achieve  a  significantly  higher  P/F  ratio  on  the  VDR  when 
compared  to  conventional  pressure  control  ventilation.  This 
demonstrates  the  VDR  is  a  safe  and  effective  inelhod  of  ventilation  for 
pediatric  bum  patients  and  it  offers  advantages  when  compared  to  con- 
ventional ventilation. 


ONE-YEAR  EXPERIENCE  WITH  NITRIC  OXIDE  FOR  INTERHOSPITAL 
TRANSPORT  DURING  NEONATAL  MECHANICAL  VENTILATION 

Michael  Tracy  RRT.  Susan  Izatt  MD.  Eileen  Stork  MD. 
Robert  Chatbum  RRT.  FAARC  Rainbow  Babies  &  Children's  Hospital/Case  West- 
em  Reserve  University,  Cleveland,  Ohio 

INTRODUCTION  Newborns  with  respiratory  failure  complicated  by  persistent 
pulmonary  hypertension  (PPHN)  of  the  neonate  are  frequently  transported  to  our 
hospital  for  continued  medical  management  and  possible  ECMO.  We  previously 
described  IRespir  Care  1998;43(  l()|:S32|  a  portable  niuic  oxide  delivery  system 
(PrinterNox.  Micromedieal)  tor  use  with  our  transport  ventilator  (Biomed  MVP- 10) 
to  provide  inhaled  nitric  oxide  (iNO)  to  ventilated  neonates  during  interhospital 
transport.  We  describe  one  year's  experience  with  this  system.  METHODS  Term 
and  nciir  term  infants  (>34  weeks  gestation)  with  respiratory  failure  were  identified 
at  the  time  of  referral.  Patients  <34  weeks  gestation  \\ere  not  enrolled.  The 
transport  team  consisted  of  a  respiratiirv  ihcrapisl.  .i  physician  (attending  or  fellow), 
and  a  nurse.  Consent  was  obtained  for  iN( )  if  the  oxsgen  index  tOI  =  mean  airway 
pressure  x  FIO;  x  100  /  PaO:)  was  greater  than  40  after  optimized  medical  &  venti- 
lator management  at  the  referral  center.  Patients  with  an  01  =  40.  who  were 
medically  stable,  were  n^nsported  without  iNO.  Panents  uho  had  an  OI  =  40.  \k  ho 
were  not  medically  stable,  were  eligible  to  receive  iNO  at  the  discretion  ot  the  trans- 
port attending  neonatologist.  Patients  were  then  followed  in  the  NICU  for  outcome 
and  adverse  side  effects  of  iNO  therapy.  RESULTS  In  year  2(KX).  7*  (21/296)  of 
transp*)rted  infanLs  with  respiratory  failure  were  identified  as  pt>tential  candidates  tor 
iNO  during  interhospital  transport  ( mean  OI  =  40, 1  median  =36).  90';r  (19/21)  had  a 
diagnosis  of  printary  PPHN  or  pulmonary  hypertension  associated  with  identified 
lung  disease  such  as  meconium  aspiration  syndrome  or  pulmonary  hypoplasia.  38*^^^ 
(8/21 1  qualified  for  iNO  during  u-ansport  (mean  OI  =  58..'>).  Seven  of  8  responded  to 
iNO.  The  mean  saturation  increased  from  65%  to  92'7<  (mean  inerea.se  in  sat.  =  279; , 
median  30"*^  l.  Two  of  8  eventually  went  on  ECMO  ( mean  OI  =  67 ),  An  additional 
8  who  did  not  qualify  for  transport  iNO  eventually  qualified  for  iNO  treatment 
(meanOl  =  31.  median  OI  =  .34).  Five  of  21  (23.S'7r)  were  managed  with  medical 
and  ventilatory  management  alone  (mean  O!  =  26.2).  There  were  no  mechanical 
problems  reported  with  the  transport  delivery  system.  There  were  no  ad\erse  eftects 
reported  from  the  use  of  NO  in  these  patients.  Six  of  2 1  patients  (29*:^ )  later  expired 
or  had  support  withdrawn  (mean  Oi=  42.7).  Two  had  birth  asphyxia,  one  had  Vein 
of  Galen  malfonnation.  one  had  homozygous  achrondroplasia  and  two  had 
pulmonary  hypoplasia.  Two  of  the  6  had  received  iNO  on  transptirt  (mean  OI  =  71). 
No  patient  expired  during  transptirt  ordunng  the  first  72  hours  following  transport. 
CONCLUSIONS  Selecuvc  use  of  iNO  to  improve  oxygenation  in  the  sickest 
neonates  with  respiratory  failure  (OI>40)  enhances  respiratory  stability  during  trans- 
p<m  and  may  save  lives.  This  scries  provides  compelling  evidence  that  iNO  has  a 
place  in  the  neonatal  transp<irt  annamentarium.  OF-01  -066 


NON-INVASIVE  POSITIVE  PRESSURE  VENTILATION  OF  A  PEDIATRIC 
PATIENT  WITH  SPINAL  MUSCLE  ATROPHY:  A  CASE  SflMM  AR\'  Chen  I  Tucker- 
man  AS.  RRT.  P/P  S|x-cialist.  Theresa  Ryan  Schultz  BA.  RRT.  P/P  Specialist.  CPFT.  RN. 


Roberta  Hales  BS.  RRT.  P/P  Specialist,  Angela  D.  Hedgman  AS.  RRT.  P/P  Specialist. 
Joseph  Bolton  BS.  RRT.  P/P  Specialist,  Troy  Dominguez  MD.  The  Children's  Hospital  of 
Philadelphia,  Philadelphia,  PA 

Introduction:  Non-invasive  positi\e  pressure  ventilation  (NPPV)  is  one  of  the  ttxils  that  we 
use  to  treat  dyspnea  and  impaive  the  quality  of  life  of  the  patient  w  ith  terminal  disease'   Its 
use,  however,  has  limitations  and  advenie  effecLs,  NPPV's  associated  adxerse  etTecLs  include 
nasal  congestion,  nasal/oral  dryness,  nasal  redness,  nasal  ulceration,  mask  discomfort/leak- 
age. g.Lsinc  distension,  eye  irritation,  aspirauon.  inability  to  \entilate.  failure  to  tolerate,  and 
stviii  breakdown.  The  following  case  summary  will  f(vus  on  the  challenges  of  maintaining 
skin  integrity  of  a  pediauic  patient  managed  u  ith  NI'l'V  Case  Summaiy-:  This  is  a  5-month 
old  with  reactive  airway  disease  and  gasinc  cm  'ph.igc.il  retlux  \\ ho  was  diagnosed  at  1 
month  of  age  willi  Spinal  Muscle  Atrophy  (S.M.Xl  Tyiv  1    SMA  Type  1  is  an  autosomal 
recessive  disease;  the  most  common  inhenled  ncuaimuscular  disease  of  the  hypotonic  new- 
born-. During  a  scheduled,  outpatient  diagnostic  Kiriuni  swallow,  the  patient  suffered  a 
cyanotic  event.  Subsequenl  inlenentions  included  v>x\gcii.  intubation  and  positi\e  pressure 
\enlilation.  She  was  tmiisteiTcd  to  the  Pedijlnc  Inlensuc  (are  Lnil  for  nuauigcnicnt  of  pre- 
sumed aspiration  pneumonia  Hie  tninsition  to  NPP\  inimedialeK  pt>si  evtubalion.  enablc\l 
us  to  wean  from  invasive  positive  pressure  after  a  pencxl  of  8  days.  The  goal  was  to  support 
Ihe  child  non-invasively  while  she  continued  to  reeo\er  from  this  acute  episcxle.  It  stKin 
became  evident  that  her  chronic  illness  had  progressed  such  tlut  a  full  reco\ery  to  her  previ- 
ous baseline  would  not  ivcur.  Ongoing  complications  of  NPPV  were'  addressed  regularly  in 
this  patient  who  now  requia'd  continuous  NPPV,  The  goals  of  the  therap\  were  successfully 
met.  but  not  w  ithout  the  serious  adverse  effect  of  skin  breakdown.  Over  the  next  6  weeks,  tri- 
als off  NPPV  and  multiple  mask  type  intert'aces  pnwc'd  to  be  unsuccessful,  as  the  child's 
skin  ba'akdown  worsened.  Plastic  surgery  was  consulted  and  nasal  bndge  wound  manage- 
ment was  more  specifically  addre*ssed;  meanwhile,  the  seareh  for  alternatives  continued.  A 
nasal  pnmg  interface  was  attempted.  This  alternative  methcxl  of  delivery  was  well  tolerated 
by  the  patient  and  alKiwed  for  the  healing  other  wmind.  H\entuall>  this  [xilient  was  succx'ss- 
fully  transitioned  to  home  on  continuous  NPPV  utilizing  a  combination  inlertace  of  nasal 
mask  and  nasal  prongs.  DLscassion:  Maintaining  skin  integrity  is  one  of  tlie  biggest 
challenges  to  the  implementation  of  non-invasive  pt>sitive  pressure  ventilation,  particularly 
in  patients  w  ith  neummuscular  disease  who  are  high  risk  for  complications  re-latc-d  to  limitcsl 
mobilitv    Pressures  sore-s  created  hy  the  n;Lsal  mask  fit  many  times  le.-id  to  staged  wounds 
requiring  surgic.il  inter\ention   Nasal  prt>ngs.  used  .rs  ,in  allematnc  NPP\'  system  intertacx-, 
seeinedbenelici.it  in  the  care  of  this  5-month-old  inf;inl  with  SM,\T>pe  1,  Nlorc  avenues 
need  to  be  explored  regiirding  the  limited  av;iilabilitv  of  c-quipment  to  interface  small 
children  with  NPPV, 

1  Benditi,  JO  Noninvasive  Ventilation  at  the  End  of  Life.  Respiratory  Can:  2(XX):  45: 1 376- 

I.WI. 

2.  Bach  JR.  Nironjan  V..  and  Weaver  B.  Spinal  Muscle  Atrophy  Type  1  *  .\  Noninvasive 

Respirators  Management  Appmach  Chest  2(KX):  1 1 7:  1 1(X»- 1 105,  OF-01  -080 


1132 


Respiraiorv  Care  •  October  2001  Vol 46  No  i() 


Monday.  Dkci;mbi;r  3.  3:()<»-4:5.'>  i'm  (Room  207) 


Evaliwtion  ol  Conipliiali<m>  Caused  by  C'onvcniiiiniil  and  Huidic  Nasal  CPAP  in  ihc 
NICL':  An  OhscnjlLinal  Stu>l> 

Kaihkvn  IX-.ikiiK  RK I .  Su^vii CKuk  KK 1.  Iirnoihj  M\cr.  US  RRT. 
Riihcn  C'halhum  RR  I  I  A  \R('  R.unNm  H.ihii-N  &  Childan  s  lliivpilal.  Cleveland.  Oh 
Inlnidurtiiin:  Na>.il  CI'AP  is  us<.-d  In  iiconalcs  wilh  Rcspir.Ui>r>  Disuvss  .SyndnrnK  In 
incaMst-  luiwlumal  rcsidiuil  capacily.  dtva'as*.'  airway  ivsisLincc.  iinpnnc  nxypcnanon  and 
iinpn»SL-  p<iliium.ir\  ^itinplkincc  h\  IlK*  iiKvtunisni  i)f  alvcoliir  siahili/alion,  ifi-Jiiilrits 
:i«ll .  1(17  ;  <(U  (OS I  \tii>inpaii> Ills;  '•'''  P*'> sioloj-ic  hcncfils  iil  dcliM'nn):  iiavil  CI'AP 
aa-  piHcnlKil  nsks  ot  i.t>iii[iln:.Uioiis   Uc  have  ohserved  a  imniher  ol  coinplicalions  in 
palienLs  reeeixinj:  eon\cnIutiial  ,iiid  llmdic  iuLs;i]  CPAP  in  Itw  NeonaUil  Intensive  Care  I'nil 
(NICU  t  at  our  instilulit^n    llie  piiqxise  of  this  study  is  to  conipaa*  the  incidence  of  c<nnpli- 
cations  asscviatL\l  with  two  t> [Vs  o\  luisal  CPAP  .md  to  isolate  tlie  facti>iN  leading  ttt  tlK-ni. 
Methods  :  r-rvmi  November  I,  :(XKllo  M.i>  1.  ^IKII.  Ill  [latients  wen;  placed  on  nasal 
CPAP  in  our  NICU.  Our  NICl'  pnm.inlv  uuli/es  two  t>|vs  of  nasal  CPAP:  Conventional 
and  lluidic  nasal  CPAP  Pie  conventional  nasiil  CPAP  was  delivea-d  with  CPAP  proni;s 
(Mediconip  Inc.  Princeton  MN I  on  the  Inlant  St;ir  ventilator,  and  the  lluidic  na>.;il  CPAP 

as  deliveivd  hv  the  .-Xrabella  CPAP  ■.yslem  I  Hamilton  Medical.  Reno  NV  l  uliluinj;  their 
univetvil  jiener.itor  \et  and  circuit.  Conventional  nas;il  CP.\P  sets  wen:  secured  with 
Arabella  CP.VP  cips  .md  tw  ill  tape  lluidic  na'.-il  pnmiis  .md  generator  ^eLs  were  secua\l 
with  the  .-\r.ibella  CP.'\Peaps.  The  following  demographic  data  wea-  colkvted:  gestation.il 
ace.  weight,  ivpe  ol  CP.AP.  na,s;il  pavng  and  hat  sl/e.  use  of  a  pmtcctive  duiKlenii  strip  under 
the  naa*s.  ciauit  temperatua'.  .md  st;uVstop  dates  and  st;tTl/stop  times.  Patients  wea- 
assc*s.sed  dulv  bv  two  observers  lor  complications  including:  nasal  septal  ba-akdown.  fl;unng 
or  stubbing  of  the  naa's.  hkvding.  and  orbital  edema,  .Subsequent  CP-AP  episodes  of  pa'vi- 
ously  enrolled  patienls  wea'  excluded  fnml  this  study  The  NICU  staff  was  blinded  to  this 
observation.  Data  wea'  analyzed  using  a  mullivanate  logistic  rcgavssion  to  detennine 
causauve  factors  for  complications.  RcsulLs:  In  this  observational  study.  20  '~t  of  all  patienLs 
placed  on  nasal  CP.\P  Jcvclo|vd  complications.  20  Cf  of  inlants  placed  on  continuous  flow 
nasal  CPAPdevelojvd  complications,  while  20  Tf  of  paticnLs  placed  on  variable  How  nasal 
CPAP  developed  complications.  Complications  and  their  p-values  an;  Usted  in  the  table 
below. 

95'i  Confidence  Interval 


Complication 

Odds  Ratio 

Lxvwer 

Upper 

P-value 

CP.\PT5pe:Fluidic 

.I.TJ 

1.000 

1.1.927 

0.05 

Temperature 

1.51 

0.8.-tl 

2.738 

018 

Hat  Size 

0.98 

0..185 

2.499 

0.97 

Duoderm 

1.67 

0.616 

4.5(M 

0.31 

Duration 

1.38 

1.092 

1.746 

0.007 

Gestational  .Age 

0.96 

0.776 

1. 178 

067 

Birth  Weieht 

1.00 

0.999 

1.001 

0.83 

Conclusions:  Only  CPAP  type  and  duration  of  nasal  CPAP  had  significant  effects  on  com- 
plication rate-  Huidic  CPAP  was  3.7  times  more  likely  to  result  in  complications  than  con- 
ventional CPAP.  A  one-day  increase  in  nasal  CPAP  duration  was  associated  w  iih  a  38*^1 
increase  in  the  risk  of  complications.  OF-01  -1 38 


I-VAl.L'A TION  or  MANUAL  VUNTILATION  USING  THE  NKOPUI-T  IN^A^fr  RESUS- 

CITATOR  m  RING  TRANSKJRTOl-  THt  TRKMATirKt  INFANT 

Nuncy  Johnson  RRT.  Kjlhlccn  I)cdVin%  RRT.  Robert  Oulhurn  RRT  I  AARC.  4ftdTiino(hy 

MycfN  liS  RRT  Rainbow  Babies  &  Children  *  Hmpiul.  Cleveland.  OH 

InlriKluclion:  Manual  vcnltUlion  i»  a  duly  Usi.  perfomtcd  in  the  Nconauil  InicnMvc  Care 
I  nil  (NKL'idunng  auctioning.  rcMi«:il»lion  and  tmn^port    The  Nc«»purf  Infuil  Re^uwiUlor 
<  E-i>hcr  &  Paykcl  Inc.  I  i%  nunually  inggcrcd.  prcvsurc  limited  and  manually  cycled  and  ik 
pncunuiKjIly  p*iwered  by  a  nowmcicr.  One  poicniial  u«  fof  ihi*  device  i>  lo  iran^porl 
prclcnn  m(jnls  rcquiniif:  mechanical  ventilation.  A  prcvums  »ludy  by  Kccnan  ci  al  iRnp 
Curt-  |W).  44(101.  l252)dcmonslnilcd  vanability  of  tidal  volumcv  (Vu  and  HIifiP'*  with  a 
pcduilni. -.ij-od.  Minulalmn  of  anesthesia  bag  ventilalHm,  This  sludy  was  designed  \n  compare 
the  accuracy  and  consistency  of  manual  ventilation  in  achieving  a  set  of  predefined  vcntilaif»ry 
parameters  using  the  Neopuff  reuscilalor  versus  conventional  anesthesia  bag  ventilation  dur- 
ing simulated  palicni  iransporl.  Methods:  An  incubator  (Airshields  Ivilcllc)  was  equipped  to 
simulate  a  typical  NICU  lransp«m  with  an  Infant  Star  icM  lung  serving  is  a  patient.  NirKtcen 
staff  therapists  were  asked  lo  ventilate  the  test  lung  at  predefined  target  parameters:  peak 
inspirator>  pressure  (PIP)  of  22  cmH;0.  PEEPS  cmH.^.  respiratory  rate  (RRi  of  30 
breaths/niinuic  (bpm).  and  100^  FiO:  using  an  anesthesia  bag  and  the  Neopuff  Rcvusciuior. 
(•or  anesthesia  bag  vcntitalion,  a  pressure  monitor  was  available  for  use  at  the  therapist'^  dis- 
cretion   The  simulated  patient's  ventilatory  parameters  were  monitored  by  two  hand  held  pul- 
monary mechanics  monitors:  Novametn.i  Vent  Check  (Novamctrix  Medical  Systems  Inc  (  and 
Ihc  Breath  Tracker  1705  (Corc-M  Precision  Instruments  Inc.).  which  also  measured  the  deliv- 
ered tidal  volume  (Vii  The  length  of  the  simulated  transport  was  approximately  125  feel.  DaU 
were  recorded  as  the  hi^est  and  lowest  measured  values  for  each  pararrwler  during  the  trans- 
port. The  consistency  of  the  data  for  each  parameter  was  estimated  by  die  range  (highest  value 
minus  lowest  value).  Accuracy  in  achieving  and  maintaining  ventilatory  paranKlers  was  eval- 
uated as  error  (error  =  mean  measured  value  -  target  value)  The  mean  value  for  each  parame- 
icr  was  estimated  as  the  range  divided  by  2.  Unpaired  t-icsts  were  usetl  to  compare  mean  val- 
ues for  consistency  and  error  between  anesthesia  bag  verrius  Neopuff  (significance  at  p<0-05) 
manual  ventilation.  Results:  The  data  below  summarize  die  performance  of  all  19  dicrapists  as 
mean  ±  SD: 


PIP(cmH2n) 
Pl!:EP(cmH20) 
RR(hpin) 
Vt  (mL) 


Conclusion:  In  this  simulation  of  transport  ventilation,  the  Neopuff  Infant  resusciiaior 
provided  more  accurate  and  consistent  Vt  and  levels  of  PEEP.  Study  participants  viewed  the 
Neopuff  resusciiaior  as  an  easier  and  more  consistent  method  of  manually  ventilating  infants 
dunng  transport  because  it  required  less  manipulation  of  the  endotracheal  tube  while  consis- 
icnl  pressures  were  niainiained,  OF-01 -150 


ElTor 

(^oasLslency             | 

Bag  &  Mask 

2.2±2.4 

Neopuff 

1.7±l.6 

P 

0,32 

Bag  &  .Mask 

24.2  ±  2.4 

Neopuff 

23.7  ±  1..'^ 

P 

0.40 

0.4  ±  0.9 

0.3  ±0.8 

0.01 

4.6  ±0.9 

5.3  ±0.8 

0.01 

7.6  ±  in.4 

1.5  ±9.8 

0.07 

37,6  ±  10.4 

31.5  ±9.8 

0.07 

N/A 

N/A 

N7A 

23.1  ±3.8 

20.9  ±  2.2 

0.05 

CLINICAL  EXPERIENCE  WITH  THE  VIP  GOLD  VENTttATOR  IN  THE 
PEDUTRIC  INTENSIVE  CARE  VNTT  Kati.  Sahaln  M.S  RRT.  Vlvlenne  Newman 
MJ>.  Chlldrtns  Hospital  Oakland  CA- 

BACKGROl'ND;  The  VIP  GOLD  venldator.  released  Dec  1999,  has  several  advanced 
ftmcnons  and  modes  mcludmg  I )  now  tnggcruig  at  the  airway,  2)  a  clinician  scl  back  up 
tunc  limit  for  pressure  suppon  (PSTL).  and  3)  Volume  Assured  Pressure  Support 
(VAPS).  CuiTCnUy.  there  is  no  pubhshed  data  dcscnbmg  cUnical  results  with  these 
modes.  We  describe  the  foUowmg  5  case  reports  that  highlight  our  uunal  expenencc. 
DISCUSSION:  Patient  1,  weighmg  2.Skg  and  panent  2,  weighmg  8kg.  were  hospitalized 
widi  RSV,  and  mitiaUy  vennlated  with  a  pressure  control/volume  assured  mode.  They 
both  experienced  difficulty  weanmg  and  inability  to  trigger  and  cycle  thcu  spontaneous 
breaths  Thrs  phenomenon  of  failure  to  tngger  and  cycle  was  previously  pubhshed  (1). 
Clmically  these  paticnu  exhibited  uchypnea.  retractions  and  an  mcrease  m  oxygen 
requiremenL  When  switched  to  die  VIP  Gold,  usuig  PSTL  ftincdon,  and  flow  tngger  at 
die  airway  these  problems  were  eUminated.  and  the  patients  exhibited  improvements  m 
ventdalion  and  proceeded  to  extubanon  m  a  more  amely  fashion,  as  shown  below. 
Case  Imtial  Blood  Gas  on  Time        to 

Blood  Gas  GOLD Exnibation 


7.29/50  on 
60% 

7.26/54  on 
55% 


40% 

7.35/44 

40% 


Case  3.  a  4-kg  suffered  from  sei'ere  BPD.  Case  4,  a  6-kg  cardiothoracic  surgery  panent, 
required  weeks  of  paralysis  foUowmg  surgery  and  had  2  unsuccessfiil  attempts  at 
extubation.  Case  5.  a  15-kg  had  stams  cpilepucus  and  aspiration  pncumoma  These  3 
patrenls  exhibited  rapidly  changmg  pauenl  flow  demands  associated  widi  penods  of 
inadequate  tidal  volume  delivery  while  ventdatmg  m  Pressure  Control  mode.  The  VIP 
GOLD  VAPS  mode  assures  a  minimal  odal  volurae  usmg  pressure  support.  \nUi  a 
demand  variable  flow.  Once  placed  mio  VAPS.  and  wiUiout  any  other  change  m  medical 
intervenuon,  patient  flow  demands  were  matched  and  periods  of  hypovenulation  widl 
associated  ateletasis  were  avoided.  Weaning  and  exmbanon  were  successful  m  each  case. 
Adjommg  figure  illustrates  unproved      -ifi,.      ,  .I'llliilil 

^r:.;:rei:;^rc:r""^"lAiiJJUAAMMiWAM 

SUMMARY:  Our  experience  with 
the  VIP  GOLD  ventilator  suggests 
unproved  patient  synchrony  and 
comfort,  and  a  potential  decrease  in 
duration  of  mechanical  ventilation 
m  the  cnbcally  ill  pediatric  patient. 
(I)    Soitiaux.  Rcipiratory  Cart 
March  2001  :pgi25S23i 
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N ASOPHAR\  N(;KAL  PRONGS  FOR  INFANTS  LESS  THAN  2  KIIXKIRAMS.  A  DEVICE 
EVALUATION 

Jodi  Jackson.  MD:  Judy  Vellucci.  RN;  Tom  Rose,  RRT.  HowanJ  Kilbnde.  MD 
Children's  Merey  Hospital.  Kansas  Citv.  Missouri 

Background.  Binasal  Nasophan-Tigcal  (NP)  prongs  are  often  used  for  die  delivery  of  nasal  contmuous 
p»)sili\c  airway  pre-v.ure  (NCPAP).  "Ibcsc  ty^x^  of  prx^>ngs  are  inserted  through  the  nares  and  nasal  cav  ■ 
iiy  and  past  die  choana  into  the  na.sophary  n.x.  An  alternative  method  of  providing  NCP.AP  is  with  die 
use  of  nasal  prongs,  which  arc  secured  in  the  nartrs  only  NP  prongs  offer  sonu-  ad\  antagc  over  the  na.sal 
prongs  in  dial  die  longer  Icngdi  allows  die  nasal  anatomy  to  a.ssisl  in  the  secuniy  ol  placement. 
Previously.  NP  prongs  were  only  available  in  lengdis  of  4  cm  and  9  cm.  When  lasertcd  at  full  length, 
these  pn)ngs  would  clearly  be  too  long  for  small  infant.s.  and  would  pass  the  desired  placement  in  die 
n.isophiir\  n\  and  ilcli\  er  posiii\c  pressure  to  die  esophagus.  Attempts  to  secure  diese  prongs  a:  a  length 
apprupnalc  tor  iiit.inl  si/e  resulted  m  cutting  ihc  pronizs  or  leaving  a  section  of  the  prongs  txjlsule  the 
nare.s  Rcccnilv .  SP  pmngs  ha\e  been  de\ eloped  specifically  for  use  m  premature  infanLs  (Neolech 
PruducLs,  IfK).  providing  varying  lengths  at  the  same  unit  cost  as  standard  NT  prongs.  By  providing  a 
more  appropriate  length  for  infant  siw:.  these  prt>ngs  have  les.s  dead  space  to  obstruct  CPAP  flow  The 
purpose  of  this  report  is  to  detail  recent  experience  w  ith  the  new  "'premie  NP  prongs." 

Methods:  Over  a  4-mondi  period,  infants  <2  kg  were  extubalcd  to  die  standard  4  cm  NP  prongs  used 

in  our  nursery  Those  infants  pereeived  as  having  clinical  problems  on  NCPAP  were  switched  to  the 
■preniic  Ni'  prongs"  Icngdi  2  5  cm.  diameter  2,5-3  0  mm  depending  on  size  of  infant.  Data  woe  col- 
lected rem)sixx'ti\clv  concerning  number  of  apnea.s.  carbon  dioxide  level,  and  feeding  tolerarKe  bcfvirc 
and  alter  the  change  in  binasal  prongs.  Dunng  die  4-niondi  penod,  quesUitnnaircs  were  distributed  to 
nursing  and  respirators  therapy  personnel  to  assess  tximfon  and  satisfaction  w  ith  die  two  t>iKs  of 
binasal  prongs,  using  a  1-10  rating  scolc. 

Results:  Dunng  diis4-mondi  period.  l2infanLs(wcii^i  0.700-1.5  kg)  warswitchcd  to  the  "premie 

NP  prongs  "  due  lo  pereeived  less  dian  optinul  clinical  sutus  using  the  standard  NP  prongs.  Four  of  the 
1 2  infants  had  prev  iousl\  tailed  an  dtlcmpl  ol  e\tuhaliun  using  the  sundanl  NP  prongs  Within  24 
hours,  all  4  infants  vsere  successfully  cxtuhatcd  using  the  "premie  NP  prongs  '  Ol  the  remaining  8 
patients,  there  was  a  trend  for  less  apneic  episodes,  lower  carbon  dioxide  level,  and  bener  feeding  tolcr- 
aiKC  on  the  "premie  NP  prongs."  Caregiver  satisfaction  was  significantly  higher  in  dK  .^  area>  a.sscssed: 
imtation  ip<0,t)01 ),  stability  (p=0.05).  patency  (p<0.007).  ptisitionmg  (p<0.(X)l ).  and  comfort  level 
(p=(),(Kll ).  Under  dK  comments  section  of  die  quesuonnairc,  1 2  of  die  4t)  caregivers  survcved  indepen- 
dently made  statements  concerning  impn>ved  air  movement  and  breadi  sounds  on  auscultalion  when 
using  the  "pre-mie  NP  prongs"  compared  to  the  standard  NP  prongs. 

Conclusion:  Nursing  and  respiratory  caregiver  comfon  level  in  caring  for  infants  on  NCPAP  was 
improved  with  the  "premie  NP  prongs."  In  companstvi  to  standard  4  cm  NP  prongs,  "pnrmie  NP 
prongs"  were  easier  to  position,  were  less  imtaling  to  dK  nose,  .ind  nwre  easilv  scoirrd.  Mixeover. 
yyx  ol  the  infants  suppoHed  bv  NCPAP  using  die  standard  NP  prongs  failed  extuhilKwi.  but  went  oo  lo 
he  successfulK  exiubaicd  when  using  dn-  "premie  NP  pn»ngs  "  .Ml  infants  appeared  cimicallv  iniprostxJ 
wilh  properK  positioned  NP  pn>ngs.  Pn>per  si/cd  prongs  appear  to  improve  clinK-aJ  rtspirat<wy  condi- 
tion and  result  m  less  NCPAP  failure  than  siiimlard  Icngdi  prvmgs.  The  unit  com  of  dv:  "premie  NT 
prongs"  is  the  sjime  as  that  of  standard  NP  prongs,  but  it  Mxms  they  arc  cosier  to  use 
and  provide  improved  support.  Ur-Ul-^U/ 
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FACTORS  ASSOCIATED  WITH  MECHANICAL  VENTILATION  IN  A 
PEDIATRIC  KJPll.ATION  Rimald  E.  Dechcn.  RRT,  Rii\annc  Sadowski.  RRT. 
CdllciMi  DucUt.  RRT,  Ji'iiiiilcr  BcnMin.  RRT.  Sul-  Siinlli.  RRT.  Sue  Mack.  Kcniii.-ih 


Bandy.  RRT.  l-rank  Miilcr,  MD.  Joseph  Cusler.  MD.  l'niver\ily  iif  Michigan  Medical 
Center.  Ann  Artior.  Michigiui 

Intniduction:  Mechanical  venlilalion  (MV)  is  commonly  employed  in  support  of  |vdi- 
atnc  ICL  iPICl')  palicnt.s  who  exhibit  a'spiralory  dysfunction.  Many  RC  depanments 
employ  pmtocols  to  reduce  the  incidence  or  duration  of  MV  in  tins  population.  Scant 
empincal  intonnation  exist  which  identify  various  baseline  factor,  that  arv  assiK-iated 
with  M  V  in  this  population.  As  a  a'sult,  few  pmttKols  account  for  conmbulory  factors  in 
the  dc\  clopment  of  taMtmcnt  protocols.  Tlie  purpose  of  this  study  is  to  examine  factors 
associated  with  pediatric  MV,  Methods:  W)  PICU  admissions  were  included  in  this 
tetnispcclive.  case-control  study,  Co-mortiidities  such  as  age.  pnor  ICU  admission,  oper- 
ative status,  and  diagnosis,  as  well  as.  worst  perturbed  physiologic  p.ir.imeler  during  first 
24houni  following  admission  weiv  captureil  tor  each  of  the  1^'7')  p.itieius.  Cases  were 
identified  as  those  patients  who  required  M  V  at  any  lime  dunng  their  PICl'  admission. 
Once  patients  wen;  appropriately  idenufied  (ca,se/control ).  the  comordities  and 
physiologic  derangements  were  examined  using  bivariate  analysis  to  identify  those  fac- 
tors that  wen:  a.ssociated  w  ith  the  need  for  MV.  Results:  The  result  are  shown  in  table  I 
below: 


Par;mieter 

Cases  (n=754) 

Controls  (n=  1225) 

p-value 

-Aye 

5A  +  5.8 

6.9 -f  6.1 

<0.001 

BP  svstohc  ihiehcsll 

118-f2.^ 

122 -H9 

<0.001 

Heart  Rate  (hishcsll 

LS.I-f  29 

142 -f  29 

<0,001 

pH  (hichesli 

7  42  +()m 

7.37 -f  0.16 

<0,001 

Pre\utus  ICC 

162/7.^^4  ( 2790 

115/1225(9%) 

<ooni 

C.irdiac  arrest 

16/754(21^1 

11/1225(1%) 

0,023 

Cardiac  arrvlhmias 

10y/754ll4P;) 

91/1225(7%) 

<0.001 

Meningitis 

29/754  I4^tl 

22/1225(2%) 

0,005 

Pneumonia 

16.V7.S4(22<J) 

104/1225(8%) 

<0,001 

Sepsis 

331/754  (44 "/f) 

377/1225  (.11%) 

<0,001 

Conclusions:  Our  study  dcnionstrdtes  ihai  a  v  anety  of  tucUiPN,  pa'sent  or  immediately 
ro!lo\Mng  PICU  admission,  aa*  a-sstH:iuled  with  the  need  for  MV  in  our  pediatric  popula- 
tion, The  importance  of  these  and  other  factors  in  predicting  the  need  for  or  duration  ot 
MV  in  a  PICU  population  must  be  furtlier  dehneated.  Identification  of  contributory  fac- 
tors a-ssiviated  with  MV.  a.s  identified  in  this  study,  may  further  aid  practitioners  in  the 
development  of  treatment  pnMocols  that  target  MV  support  and  duration. 
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Airway  Pressure  Release  \enlilu()im  I  AI*K\  I  in  an  InFunt  Milh  Chmnic  Lung  Dbease:  A  Case 
Summao.  Anpcl:i  S.  Millman  BS.  RR1 .  P/P  Sixv  .  TivK^^  Kyaii  Schull/  liA.  RRT,  RN.  Lyrinc 
Crtxik  AS.  RRT.  P/P  Spet..  iMvaii  Sen  MD.  IliD,  Ilic  Children's  Hospital  of  Itliladclphia. 
l>liilailclphia  PA 

Hackt>niund:  Airuay  Pnrssure  Rclca.sc  Venlilalion  ( APR V )  uses  iwci  dilTcrenl  levels  of  inflating  prcs- 

hilc  enabling  unreslnctcd  breathing  dunng  birth  Ihe  inspiratory  and  the  expiratory  pha.se  of  the 
mechanical  ba-athing  cycle    Previous  studies  in  children  and  iiilulLs  have  found  thai  APRV  provides 
■idequaie  ventilation  and  oxygenation  al  lower  peak  infiaUng  pressures  ( PAPl  than  pnxluced  by 
Synchronized  Inlennitleni  Mandatory  Ventilation  (SIM  V ).  iind  may  significantly  reduce  the  need  for 
relaxants  and  sedatives, '-'  However,  no  reports  arc  available  on  the  use  of  APRV  m  neonates  and  young 
infants  Management  of  infants  with  Chronic  Lung  Disca.se  (CLDl  and  advancing  postnatal  age 
demands  a  Lonsiant  balance  between  veniilalory  and  sedation  needs    Case  Suninmry:  This  is  a  fomwr 
tenii  iiil.iTii  Willi  aliisloty  o{  kit  t\inj!enilal  Diaphrajimalic  Heniia((T)Hi,  a.ss«xiated  pulmonary 
hypopliLsia  and  chronic  venlilalion  periiisioii  iVQ)  niistnatch.  as  well  as  bnnichonialacia. 
gaslRK-sophogeal  retlux  and  C'LD.  Her  neonatal  course  included  veno-arienal  extracorporeal 
membrane  oxygenation  lECMO).  CDH  repair.  Nissen  fundoplication.  gastne  lube  placement  failed 
extubation  and  respiraion.  failure  leading  to  lracha>stomy  and  long-term  mechanic;d  ventilation.  The 
infant  was  unable  to  appropnaiely  mlerface  with  the  ventilatory  support  and  she  developed  frequent 
asynchronous  episttdes  resuUnig  in  hypoxemia  and  respiratory  acidosis    In  addiuon  to  cohorling  care, 
attempts  to  manage  these  cpistxles  included  comfon  measures,  hand  ventilation,  manipulations  of  the 
mechanic^  ventilator  parameters  and  mode,  increased  dose  of  continuous  intravenous  (IV)  sedation, 
increased  frequency  of  rescue  sedation  and.  finally,  the  addition  of  continuous  IV  neuromuscular  block- 
ade, Al  5  months  of  age.  on  day  33  of  positive  pressure  ventilation,  we  considertd  APRV  as  an  option 
to  improve  the  n^spiratory  status  and  achieve  a  balance  between  ventilatory  and  sedation  needs.  The 
neuromuscular  blockade  was  discontinued  pnor  to  changing  the  mixle  of  ventilation  from  SIMV  to 
APRV.  and  infusions  of  morphine  and  versed  were  maintained  constant. 
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DisciLssion:  .\fTer  the  transiuon  lo  APRV,  the  infanl  became  more  conitortable,  i V  infiisions  of  mor- 
phine and  versed  remained  constant  and  her  need  for  rescue  doses  of  sedation  decreased  over  the  next 
few  days.  Neuromuscular  blockade  was  never  re'started.  Acidosis  and  hypoxemia  improved  on  APRV 
within  two  days  without  significanl  changes  in  mean  airway  pre^ssure  ( MAP),  minute  ventilation  (Vp ) 
or  FiO;    Ventilator  settings  Remained  relatively  constant  for  20  days  pnnr  to  beginning  the  weaning 
process.  After  3  months  of  positive  pressure  ventilation  utilizing  APRV.  the  patient  was  successfully 
weaned  to  CPAP  and  discharged  to  home.  Conclusion:  APRV  provided  adequate  venulaUon  and 
oxygenation  without  the  need  for  additional  sedation  in  this  infant  w  ilh  severe  CLD. 

1  Schultz.  TR.  Costanno  A  .  Dummg  SM.  et  al.  Airway  pressure  release  ventilation  in  pediatrics.  Pedi- 
alnc  Cntical  Care  Medicine  2(X)1 .  2(.^) 

2  Hormann  C.  Baum  M.  I*ulcnsen  C.  Muntz  NJ.  Bcnzer  H  Biphasic  positive  aiPAay  pressure 

I  BIPAP)-a  nev,  mode  of  \  cntilatury  support.  European  Journal  of  Anesthesiology.        OF-01  -21 5 
1 9*^4.  1 1  ( 1  ):37-42.  


SUCCESSRLUSEOF  HIGH  FREQl'ENCY  VE^iT^LATION  PROTfX-OL  IN  A  PEDIATRIC 
INTENSIVE  CARE  UNIT  A  CASE  REPORT.  Brenda  k.  Batts  M.P.H..RRT.  Hughes  Spalding  Children's  Hos- 
pital. James  McCrory.  M.D.  Pediatnc  Cniical  Care, 

Morehou.se  School  of  Medicine,  Hughes  Spalding  Children's  Hospital.  Jean  Johnson.  B.S.RRT.  Respiraiory 
Oinical  SpecialistSensorMedics 

Introduction:  The  3I00A  High  Frequency  Oscillator  was  introduced  in  1991  for  rescue  and  early  intervention 
applications  m  neonatal  patients  The  benefits  of  both  early  intervention  and  rescue  applicatioas  of  high 
frcqueiKV  vcnulaUon  have  been  supported  in  several  muiii-cenier  randomized  control  tnaU  and  numemus  peer 

wed  articles  and  abstricis.  The  3  lOOA  has  been  shown  lo  be  effecuve  in  the  tieatmeni  of  newborns  with  res- 
puaiors  distress  syndrome,  airieak  and  airlcak  syndmmes.  meconium  aspiration,  pnuemonia.  per^isienl 
pulmorun  hvpcriensionof  the  newborn  and cDUgcmUil  diaphragmaUc  hemia.  Additional  henL-fils  include 
reduced  incidences  of  chrome  lung  disea.st-.  reduced  e\piisure  to  hish  oxygen  concentralmiis.  and  a  reduction  in 
daysof  mechanical  ventilation.  In  1945,  the  3IIXIA  was  appre)vedby  the  FDA   lor  use  on  children  with  severe 
respiraiory  failure  who.  were  failing  convcnUonal  mtx'hanical  ventilation  Failing  on  convenuonal  ventilation  is 
dcrmcd  as  an  oxygen  index  greater  than  13  in  two  ABG's  during  a  six  hour  pcnod.  We  report  theuseof  HFOV 
panocols  which  included  assessing  the  oxygen  index  as  an  indicator  to  determine  intervention  time  Case  Sum- 
mary :  The  patient  was  an  1 1  dav  old  male  txtm  al  ^hwceks  gestation  Mom  required  mduccd  labor  secondary  to 
preeclampsia  NSVT)  BW4lbs,  lAui   Hospital  stay  4  days  secondarv  to  hypothemiia.  hypoglycemia,  hyperbiliru- 
bmcmia  Mom  reponcd  patient  had  a  24hour  hisiory  ot  panung.  and  gmnting  while  sleeping,  with  occasional 
episodes  of  slow  breathing  While  cnnMJic  to  the  emergency  center,  mom  noted  blootl  coming  out  of  mouth,  and 
then  paueni  stopped  breathing  She  gave  rescue  breaths,  and  called  91 1.  Patient  responded,  but  required  constant 
sumulation  to  breath.  PaUcnt  amvcd  at  the  emergency  cxnter  on  3Ipm  of  oxygen  in  respiratory  distress  with  pulse 
ox  saturalioas  9I't.  HR  137,  RR49,  temperature  35.5  rectal.  Patient  placed  on  CPAP  via  .imbu  bag  with 
I  CKYx  Fi02  saLs  intTtased  lo  94*^    Patient  stopped  breathing  code  called.  paUent  intubated  ,and  transfered  lo  the 
Pediatric  Inicnsive  Care  Unit    IniUally  patient  was  set  up  on  Servo  3tX)  ventilator  m  SIM  V/PC/PS  Mode,  rate 
40,.  2fV10.  l()0KiO2,satuTalions  ItKW  withPdw=!l    Day  two  patient  had  sudden  deterioration  lo  80^  salura- 
iions.  required  bagging  with  pressures  of  36/ 1 0  to  increase  sau  to  low  90's.  A  CXR  revealed  total  white  oulof  all 
lung  fields.  The  team  elected  lo  place  the  patient  on  high  frequency  venUlaiion.  The  patient  was  placed  on  HFOV 
u.sing  the  SciLsorMedics  31(X)A,  Initial  seiungs  were  Paw^30.  Delta  P=4fi.  Ti^33'.?^,  I-io2=  UKI'Jy'.  and  bias 
now=2(}lpni  L'nable  lo  obtain  artline  .venous  samples  revealed  hypoxemia  witli  20-30  Pao2's  and  saturations  93- 
91%.  I2lKHirs  later  artlinc  obtained.  iniUl  oxygen  index=40  with  a  repeat  six  hours  later  =  5S    After  36  hours  ot 
HFOV  at  maximum  setUngs,  paiient  developed  acute  renal  failure  complicated  wiih  his  ARDS,  and  gram  nega- 
tive sepsis   PaUcni  was  successfully  transponcd  lo  an  ECHMO  cenier  for  a  tnal  of  ECHMO   CONCLUSION: 
The  use  of  a  high  frequency  venlilalion  pnrtuc-ol,  helped  us  to  idenufs  early  dial  this  paticni  was  not  responding  lo 
the  HFOV,  and  thai  Ihe  unilcrlying  ciiology  may  ha\e  been  canliac,  and  not  respiratory    Uponamval  toihe 
ECHMO  center  an  echo  revealeil  a  PDA.  which  was  succ-csslullv  surgicalK  ligalcd 
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Intubated  and  conventionally  ventilated  patient  w  ith  an  01  of  1 3  i>r>  for  2  ABG's  6hrs  apart 


Mean  Airwav  Prevsure  (MAP)  4  S>.iiis>tlian  MAP  of  CM\^ 
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CASE  REPORT:  A  NON-INVASIVE  TECHNIQIE  OF  H\  PEROXIC 
HYPERCAPNIC  CHALLENGE  IN  A  PEDIATRIC  PATIENT  Timoth\  Cox.  RRT. 
AaRin  Chidekel.  M.D..  John  Rendle,  RRT.  Jeffery  Malatack.  M.D.;  A.  I.  duPont  Hospital  for 
Children.  Thomas  Jefferson  Medical  College.  Wilmington.  De. 

Introduction:  If  central  neurological  mechanisms  are  not  depressed  tidal  volume  and  frequency 
of  ventilation  increase,  when  subjected  to  a  rise  in  cartoon  dioxide  icnsittn  tC02)-  We  describe  a 
limple  pnxedure  using  a  respiratory  paifile  monitor  and  gas  supply  ot  >^i  C02  I  95^(  02  to 
assess  the  central  neurologic  response  lo  an  increased  level  of  C02,Case  Summary:  A  2.5  year 
old  white  male  with  global  developmental  delay  was  admitted  due  to  questionable  episodes  of 
seizure  activity .  The  paiient  had  a  past  medical  history  of  rigidity  and  cyanotic  episodes  since  the 
age  of  two  months  age.  Throughout  his  life  the  patient  was  hospitalized  for  four  previous  admis- 
sions with  episodes.  A  pulmonary  consult  was  obtained  to  access  respiratory  control.  In  addition 
to  polysnrnonogram  a  Hypcaixic  Hypercapnic  Challenge  was  perloniicd  using  5'T-  C02  and 
95*^^  oxygen.  After  sedation  with  fhliTal  H\draic.  pulmonary  mechanics  wea'  recorded  using  a 
C02SM0  Plus.  Respimtory  Profile  Monitor  iNovanietnx  Medical  System,  Inc  .  \\allingford, 
CT)  and  continuous  cardiac  and  pulse  oximetry  moniionng.  The  procedure  was  performed  in  the 
Pediatric  Intensive  Care  Unit  with  continuous  attendance  of  two  respiratory  therapists,  a  sedation 
nurse  and  an  attending  Pediatnc  Pulmonlogist,  ,A  mask  vvas  used  tti  create  a  seal  although  an 
intcnniitcnt  leak  was  evident  As  shown  in  the  accompanying  figures  an  appmpnate  respimse  in 
respiraton  rate  and  niinuie  \entikition  uas  recorded  in  respi>nse  to  mcrtasing  levels  ot  end  udal 
C02. 
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Discussion:  A  simple  technique  onginally  intrxxiuced  by  Hiildane  and  Smiih  m  1 862.  is  based  on 
progressive  increases  in  PaC02  and  a-sulling  simuilaiion  of  \entilation.  which  occur  dunng 
rcbre-athing.  This  method  is  rapid  and  simple,  and  therefore  suitable  for  clinical  investigation, 
I  Read.  DJC:  A  Clinical  Methtxi  for  As.sessing  the  Ventilatory  Response  to  Carbon  Dioxide:  .Aus- 
tralas  .Ann  Med.  1%7  16*  I  i:2l>.32).  In  rcsurrxxiing  this  simple  screen  with  defined  concentra- 
tions of  C02  (5*"r )  and  utilizing  adv  anced  technology  to  measure  pulmonary  mechanics  and  gas 
exchange,  vve  facilitated  a  non-  invasivcly  assessment  of  respiraton  control  QF-OI  -237 
in  a  ditTiculi  pediatnc  patient. 
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t  lUNCKS  IN  TIIK  MKCIIAMCAI.  VKM  II.AI  ION  OF  NKONATAI. 
l'\riKM>\VirilMRI  KAKKROM  !■«<)  IIIKOK;!!  I'm  MtBuUiiBl RRT 

BS..imlJ.'hiiS.il>tT  KKI  Ml)  \  I  \,\K(    Kispii,iloi\  (  .in- Sitmics.  I'nniiin  ChililrvMv 
MrtliLjl  CcilliT  oihI  SiluKil  i>l  Mi-ilicmc.  I  'nivciMlN  nl  I  lall,  S.1I1 1  jki-  Cil\ .  I  'I   Inlni- 
ducliiin:  W  c  p[v\  lously  puhhvhiil  .1  v1ikI>  hI  vcnliliiCurs  \  .inuhlcs  in  ncoiulal  .iirlf.ik  plv 
in  uhiih  wf  ilcnnin^lr,iU-J  nmdiT.Uclv  \\\f}\  IMP  ami  niimu«.apiica<.-  bicod  pases  m  llic  4S 
hour,  pnor  10  dcu'lupiiK'nl  cil  airlcak.  Il"a'hminari  ivixin  iiUcnlilalion  pa'vsua-s.  IXXJi 
and  nconaul  air  k-ak  Kcspii  t'aa-  I'CM;^):  |(I7S|  Wc  vnighl  In  a-|val  Ihls  study  Ki  dclcr- 
mine  il  piilk'nis  nl  \cnlilal»<n  ni  Ihis  |i>>pulani>n  h.id  changed  Methods:  Dala  »ea' 
extracted  using  a  comhin.ition  t>t  manual  and  coniputen/ed  aviial  reviev^  tltat  includcil 
ventilator  vmables.  blixid  gases,  and  denwgraphics,  Thea'  wea  twn  study  pencnis.  Jul 
I^WO  to  Feb  I'W  (Study  1 1  and  Jan  l'W7  to  IX-c  lyiW  (study  :>.  Airleak  was  delincd  as 
radiographic  e\  ideiice  of  PIl;,  pneumothorax  01  pneumomediaslinum.  Pt.s  wea  excluded 
«  ho,se  airleak  de\  elo|vd  prior  to  admission  or  as  a  a-sult  ol"  surgery  Time  ol  airleak  w  as 

established  and  data  wea-  extracted  lor 
die  4S  hour,  prior  10  tha(.  Pts  in  study 

1  wea'  pa'domiiuintly  \eillilated  using 
time-cycled,  pa-ssua'-limited  IMV 
mixle  I  Infant  Stari.  while  pts  in  study 

2  used  pnncipally  time-cycled,  pas- 
sua-  limited.  Ilow-uiggea'd  .SIMV 
(Hiai  VIP)  Mciins  testing  was  done 
using  Mann-Whitney  L'-lest  with  sig- 
nilicance  established  as  P  <  O-O.*^. 
Results:  There  wea  .^7  airleak  pts  in 
study  I  and  M  in  study  2.  The  study  I 
pis  had  a  mean  BW  of  1  .■;  I  .^g  ±  1 1 1 S. 
range  468-W60.  study  2  had  a  mean 
BW  of  I45()g  ±1114.  range  41  l-l(>6.'i 

(P  =  0.56).  EGA  for  airleak  study  1  wa.s  29  wks  ±  6.  range  2.3-tO,  airleak  study  2  wa-s  29 
wks  +  6  wk-s.  range  2.1- .'19.  P  =  O.6.S.  During  the  period  before  the  airleak.  high  frequency 
ventilation  was  utilized  as  follows:  study  1 .  5  pt.s.  study  2.  9  pLs,  .Ml  data  descnbed  here 
are  lor  conventional  ventilator>'  variables  only.  No  Vt  monitoring  was  used  in  study  1.  but 
the  mean  Vt  during  study  2  was  ."1.76  cc/kg,  ("onclu-sions:  We  are  clearly  using  less  PIP. 
more  PEEP  I  and  thus  more  mean  airw  ay  pressure  1.  less  HiO;,  shorter  inspiratory  times, 
and  allowing  higher  PCO;.  while  maintaining  the  same  levels  of  oxygenation  during 
study  2  than  study  1 .  We  arc  encouraged  by  these  findings,  although  our  study  design 
does  not  allow  us  to  conclude  that  one  ventilaiorx  technique  is  better  than  another.  It  is 
clear  that  there  have  been  substantial  changes  in  how  these  patients  are  ventilated. 

OF-01-240 


Study  1 

Study  2 

P  Value 

PIP    26  6(7  7) 

230(5  1) 

<  0  01 

PEEP     46(11) 

5  4(16) 

<  0  01 

Frequency  35  9  (16  5) 

35  9 
(20  4) 

0  90 

T,   0  35  (0  06) 

0  32 
(0  06) 

<  0  01 

MAP     8  8(3  1) 

9  6(3  2) 

<  0  01 

FiO:  0  59  (0  26) 

0  54 
(026) 

0  01 

pH   7  35  (0  09) 

732 
(0  09) 

<  0  01 

PO;  56  8  (15  4) 

58  2 

(242) 

0  11 

PCO,    40  4  (9  91 

47,7 

<  0,01 

Doing  the  best   for 

Every  patient, 

Every time . 

•  VORTRAN  Automatic 
Resuscitator  -  VAR^" 

Hands-free  resuscitation 

•  PercussiveNEB^" 

High  frequency  percussive  nebulizer 

•  Piper-IPPB™ 
Portable  inexpensive  IPPB 

•  Gentle-Haler  ** 
Pocketsize  universal  spacer 


VORTRAN  Medical  Technology  1 ,  Inc. 
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TEL:  (800)434-4034 


Circle  165  on  product  info  card 
Visit  AARC  Booth  1212  in  San  Antonio 
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staff  CE 
k  Requirements 

program 

Invasive  VentilatI 
The  Latest  Worcj 

fiich^rd  Kallet.  MS.  RRT  ^nd 
Richard  D.  Branson.  BA  RRT  FAARC 

Learn  how  proper  ventilator  management  pre- 
cludes inflicting  harm  on  the  patient  and  why 
the  clinician  must  understand  the  function  and 
mechanics  of  newer  ventilators.  Also  learn  how 
reducing  the  patient's  work  of  breathing 
reduces  the  additional  load  on  ventilatory  mus- 
culature, and  why  reinflating  lungs  and 
enhancing  the  functional  area  of  the  lung 
demands  extraordinary  means, 

Lrve  Videoconference  - 

Sept.  25,  1 1 :30  a.m.  -  1 :00  p  m   Centr,il  Time 

Teleconference  with  '^^dfot.ipt- 

Oct-  16.  t  1 :30  am      1  2:00  Noon  Ccntr,il  Time 

J215  (nonmcmbcrs  $245) 


Meet  regulatory  CE  requirements 
'  the  easy  way  with 

PROFESSOR'S 
ROUNDS 


3 


program 


For  Only  a  Few  Dollars  Per  Person,  Your  Entire 
Staff  Earns  Continuing  Education  Credit 


Test  Your  Lungs, 

Know  Your  Numbers.  Prevent  Emphy- 
sema 

Thomas  L,  Petty.  MD,  FAARC  and 
David  J,  Pierson.  (VID.  FAARC 

Reviews  the  signs  of  COPD  with  emphasis  on 
emphysema  and  the  measures  used  to  relieve 
symptoms  and  slow  disease  progression.  Covers 
the  use  of  pulmonary  funaion  tests  to  determine 
VC,  FFC.  and  FEVi.  and  why  these  numbers  are 
the  key  to  early  diagnosis  and  successful  treatment 
Supported  rn  part  by  an  educational  grant  from 
Boefinnger  Ingeltieim 

Ljve  Videoconference  ■ 

Oct.  23,  1 1:30  a.m.  -  1.00  p.m   Central  Time 

Teleconlerencc  'A^th  Vidctltrirx' 

Nov-  20.  I  t  30  .i,m      12  00  Noon  Central  Time 

$215  (nonmcmbcrs  $245) 


Accreditation 

I  are:   Each 

program  approved  for  I  hour  of  continuing  edu- 
cation credit  by  Continuing  Respiratoty  Care  Edu- 
cation (CRCE)  Purcfiase  of  videotapes  only  does 
not  earn  continuing  education  credit.  Registrants 
must  participate  in  the  live  program  or  tfie  tele- 
phone seminar  to  earn  continuing  education 
credits, 

N  II  r  S  i  n  g  :    Each  program  is  approved  for 
1 .2  hours  of  continuing  education  credit  by  the 
Texas  Nurse  Association  Purchase  of  videotape 
only,  without  live  question  and  answer  session, 
does  not  earn  continumrt  education  credit 


To  order  call: 
(972)  243-22|[^ 
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PROFESSIONAL  EDUCATION  AUDIOTAPES 


it's  Respirafory, 
's  from  the  AARC 


ARDS:  New  Approaches  to  a  Serious 
Respirator)  Illness  —  An  in-dcpth  Icciure 
about  cuiTcnl  kiK)v\  Icdyc  and  the  latest 
treatments  for  this  serious  respiratory  illness. 
ARDS.  By  (iordon  R.  Bernard.  MD.  4()-niin. 
audiotape. 
Item  PAI)827  $15.()()  ($20.00  Nonmembers) 

Does  the  "Machine"  Make  a  Difference?  —  Reviews 

different  ventilators  and  modalities  a\ailable  to  respiratory 
therapists  and  their  impaet  in  elinicul  settings.  By  John  J.  Marini. 
MD.  4()-min.  audiotape. 
Item  PAI)86  $15.00  ($20.00  Nonmembers) 

How  To  Get  Your  "Dream  Job"  —  Diseusses  what  employers  are  looking  for. 
finding  jobs,  networking  to  get  iiotieed.  sourees  of  "insider"  information,  writing  resumes  and  eover 
letters.  inter\  ieu  skills,  and  salary  negotiation.  By  Scott  Reistad.  RRT.  4()-min.  audiotape.  Item  PAD829  $15.00  ($20.00 
Nonmembers) 

Humidincation  Techniques:  F^fficiency  and  Costs  —  Deseribes  all  the  options  lor  providing  humidity  (heated  humidifiers, 
heated  wire  circuits.  HMEs.  active  HMlis)  and  reports  on  their  performance  and  cost  issues.  By  Richard  D.  Branson.  BA,  RRT. 
FAARC.  40-min.  audiotape.  Item  PAD8122  $15.00  ($20.00  Nonmembers) 

INO  Therapy  in  Adult  Respiratory  Distress  Syndrome  —  Presents  advances  in  the  use  of  INO  in  adult  respiratoi^  distress 
syndrome  (ARDS)  with  a  review  of  the  latest  findings  in  research,  and  future  treatment  of  the  syndrome.  By  Richard  D.  Branson. 
BA.  RRT.  FAARC.  4()-min.  audiotape. 
Item  PAD880  $15.00  ($20.00  Nonmembers) 

INO  Therapy  in  Neonatal  and  Pediatric  Hypoxemia  Respiratory  Failure  —  Reviews  advances  in  the  use  of  INO  in 

neonatal  and  pediatric  respiratory  failure  along  with  the  lastest  finds  in  research.  Describes  future  treatment  for  this  illness.  By  John 
E.  Thompson.  RRT.  4()-min.  audiotape.  Item  PAD879  $15.00  ($20.00  Nonmembers) 

NPPV  in  Acute  and  Long-Term  Care  —  Addresses  patient  selection  guidelines.  NPPV  initiation,  clinical  applications, 
ventilator  and  interface  selections,  modes  of  ventilation,  weaning  strategies,  and  complications  and  limitations.  By  Donna  Wemhoff. 
BS.  RRT.  CPFT.  4()-niin.  audiotape.  Item  PAD866  $15.00  ($20.00  Nonmembers) 

Preparation  for  a  Healthy  Financial  P'uture  —  A  rmancial  expert  details  how  to  manage  personal  finances  and  retirement 

planning.  Presents  informalion  on  how  to  gel  the  most  from  your  resources.  By  James  Stevenson.  4()-min.  audiotape. 
Item  PAD863  $15.00  ($20.00  Nonmembers) 

The  "Facts"  about  Pressure  Control  Ventilation  —  Addresses  the  indications,  clinical  advantages,  initiation,  management, 
and  monitoring  of  PCV.  F-ocuses  on  patients  benefiting  from  PCV  and  weaning  strategies.  B\  Donna  Wemhoff.  BS.  RRT.  CPFT.  4f)- 
min.  audiotape  Item  PAD862  $15.00  ($20.00  Nonmembers) 

Transformation  to  Critical  Thinking  —  Details  strategy  and  tools  necessary  to  assist  staff  in  the  improvement  of  then  critical 
thinking  skills.  By  Anna  W.  Parkman.  MBA,  RRT.  4()-min.  audiotape.  Item  PAI)820  $15.00  ($20.00  Nonmembers) 

Weaning  in  the  ICIJ:  Predictors  and  Strategies  —  Presents  predictors  and  strategies  that  \ou  may  use  to  wean  patients  from 
mechanical  ventilators  m  the  critical  care  setting.  B\  James  K.  Stoller.  MD.  40-min.  audiotape. 
item  PAI)8102  $15.00  ($20.00  Nonmembers)' 

Without  Staff  with  Interpersonal  Skills,  Wm'W  Never  Have  a  Great  Department  — I:\plams  the  important  skills  to 
assist  your  slatY  in  the  improv  enient  of  their  interpersonal  abilities.  Will  help  you  take  your  department  to  the  next  level.  By  Scott 
Reisia'd.  RRT.  40  niin   audiotape   Item  PAI)821  $15.00  ($20.00  Nonmembers) 
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Tuesday.  DecEMBPR  4.  I  :()()-2:55  pm  (Room  206) 


n.KXIBI.K  FIBKROPTIC-  BR()N(H(XS(()PK  I.KAK  DKTKtTION 

AND  ASSOCIATKI)  RII'MK  ( OST  RKincriONS 

John  F-  Hahesv  MS.KK  I  \  I'l  I   •  Drui  Ri-naglun  KKI 

Rospir.itiirs  Care  Services  •  SuuiluiU  I  lo-.[)iljl  A;  C'Iiihcn  •  Suuilord,  t'alili)niia 

Introduction:  A  progressive  increase  in  the  incidence  of  flexible  fiberop- 
tic bronchoscope  damage  ( 267%  over  four  years)  and  asscK'ialed  repair 
costs  prompted  a  review  of  handling  and  damage  assessment  pr(X.edures. 
Huid  invasions  tlirough  undetected  leaks  were  noted  as  the  niosl  frequent 
and  costly  type  of  damage.  Implementation  ota  program  lo  deled  inlcmal 
inslrumeni  channel  and  exterior  leaks  with  a  Minimus  II  manometer 
system  ( Rudolf  Ricsler  ( InihH  A:  Co, )  elimuialed  the  occurrence  of  lluid 
invasions  and  resulted  in  a  consulerahlc  reducuon  in  repair  costs. 
Methods:  Beginning  with  fiscal  year  1  W.S/yfi  a  retrospective  review  of  the 
type  and  frei.|uciK>  of  tlevihle  fibcroplic  bronchoscope  damage  was 
performed  The  recurrenl  type  of  damage  was  directly  attribulable  to  fluid 
invasion  through  the  instrument  channel.  Fluid  invasion  induced  damage 
created  lens  Impaired  image  quality  and  CCD  chip  failure  that  contributed 
significantly  to  the  cost  of  basic  leak  repairs.  The  review  also  confirmed 
that  fiuid  invasions  ivcurred  through  undetected  leaks  during  the  prelimi- 
n;iry  cleaning  prixess.  Implementation:  The  Minimus  II  manometer  sys- 
tem for  leak  detection  w  as  acquired  and  prcKcdural  changes  to  pertonn  dry 
and  wet  leak  testing  prior  to  cleaning  were  implemented  .All  RCP 
bronchoscopy  assistants  and  supply  repr<x;essing  staff  were  trained  in  ihis 
leak  detection  privedure.  Results:  Since  the  implementation  of  the  leak 
detection  program,  the  Incidence  of  tluid  invasions  from  undetected  Iciiks 
has  been  elniiinated.  In  addition,  overall  costs  for  flexible  bronchoscope 
repairs  directly  related  to  fluid  invasion  have  been  significantly  reduced. 


i^LrtW 

mcam 
tijMbaa 

KOEUOO    °      \—<^       1 

IS  000  00 

Conclusion:  Early  leak  detection  prcxedures  with  a  manometer  system, 
including  both  dry  and  wet  techniques,  can  greatly  reduce  concurrent  dam- 
age to  flexible  fiberoptic  bronchoscopes.  Reduction  of  concurrent  damage 
also  translates  into  significant  repair  cost  reductions.  OF-01  -041 


Spirometry  performed  by  Respiratory  Care  Praclitioners  (RCP's) 
ill  the  lu'dsiiii'  to  achieve  American  Thoracic  Sm-itty  (ATS) 
recoiiiiiii-ndatioiis 

James  1   .sliicvc  U.S.  RR  I.  RI'I'I.  James  I'  Lambcni  MO.  Inova  Fair- 
fax Hospital,  l-alls  Church.  VA 

Background;   Bedside  spirometry  is  provided  lo  perform  diagnostic 
spirometry  al  the  bedside.  This  allows  ihe  patient  to  remain  in  their 
room  during  testing  versus  transporting  the  patient  to  another  area  of  the 
hospital  lor  testing.  Providing  testing  al  Ihe  bedside  improves  timeliness 
of  diagnostic  testing. 

Purpose:  To  assess  the  improvement  of  Respiratory  Care  Praclitioners 
(RCP's)  competency  pertbrming  bedside  spirometry  lo  meet  American 
Thoracic  Society  (ATS)  recommendations. 

Method:  A  retrospective  review  of  58  bedside  spirometry  reports  during 
a  one  month  period  was  conducted  lo  determine  if  bedside  spirometry 
met  ATS  recommendations  for  spirometry .  The  criteria  included: 
spirometry  calibration  on  Ihe  day  of  testing,  a  minimum  of  two 
acceptable  maneuvers  obtained,  three  acceptable  IVC  efforts,  the  two 
Uirgesi  FVC  and  FEVl  agree  vviihin  2(K)  ml.  back-extrapolalion  should 
he  less  than  5'*  or  0. 1  ."^  L  whichever  is  greater,  a  plateau  in  the  volume- 
lime  spirogram  with  exhalation  time  at  least  6  seconds  or  until  there  is 
no  volume  change  for  at  least  I  second.  A  registered  pulmonary 
function  technologist  completed  the  review. 

Results:  47%  of  the  spirometry  reports  reviewed  did  meet  the  abmve- 
described  .ATS  recommendations.  A  poster  presentation  was  presented 
to  the  staff  and  instruction  provided  reviewing  the  proper  technique  for 
performing  spirometry.  After  Wl  days  a  second  review  of  60  bedside 
spiromclry  reports  was  completed.  An  improvement  of  28'7r  was 
achieved.  .ATS  recomendations  were  met  in  75%  of  the  patients  after 
additional  staff  training  was  provided. 

Conclusion:  RCP's  can  provide  bedside  spirometry  thai  meet  ATS  rec- 
ommendations with  proper  training  and  continuing  education  and  com- 
petency. .An  ongoing  quality  control  program  can  ensure  accurate  data  is 
obtained  in  the  majoritv  of  patients. 

OF-01 -042 


THE  VALUE  OF  RCP  ASTHM.VCOPD  C.\SE  \UNACERS.  A  RA.NDOMIZED 
CONTROL   PRIAL.  loe  Dwan.  VIS.  RRT.  Kaiser  Permanente.  Portland.  Oregon. 

Training  :  RCPs  bci>.in  in  t'Xio  wuh  pu  siarting  Jan  2000  Prniocols.  palieni  ^.-ieciion 
cnicna.  discharge  cnlcna  were  established  for  largeicd  ER  paiienis  jl  two  ERa. 
Rindonuzed  control  inal  ln=oO)  companng  12  months  data  pnor  lo  RCP  case 
managemeni  and  1 2  months  after  ihe  ER  dale  were  measured  in  both  the  case  managed 
group  and  the  control  group  Uulization.  including  ER  &  docior  office  vjsiB  were 
measured-  Cost  savmgs  were  also  calculaled  METHODS  HMO  palients  with  adult 
asthma  or  COPD  who  entered  one  of  two  ER's  had  iheir  electronic  medical  records 
reviewed  by  RCPs.  Pts  were  stnlified  Umi  seieclion  cnlcna  which  eliminated  pts  <1 "  .vo 
or  >80  yo.  H.x  CA  or  drag  abuse  &  those  with  no  phone.  MD  approval  was  obtained, 
mitiai  clinic  visil  wlih  RCP  case  manager  included  asscssmcni.  PFTs.  educalion.  action 
plan.  &  medication  managemenL  Case  management  was  directed  by  our  aslhma  &  COPD 
Clinical  Practice  Guidelines,  which  are  sundards  of  care  Follow-up  included  phone  calls 
&.  visils  as  needed.  All  pi  encounlers  were  documented  m  electromc  medical  record 
Outcomes  daui  collecled  by  review  of  eleciionic  medical  record  Control  Groups  were 
identified  for  Ihc  same  lime  period  for  matched  char^icteristics. 

#  Palients    Clinic  Visils    Clinic  Visits     ER  Visits      ER  Visits 
Seen  12mos         After  CM         12mos        Alter  CM 

by  CM       Pnor  to  CM Prior  lo  CM 

1st  Quarter  15  50  26 

2"  Quarter  15  28  10 

Totals  30  78  36 

Control  Group  Data 

1st  Quarter  15  47  48 

2""  Quarter  15  41  54 

Totals  30  88  102 

RESULTS.  Sigmficant  decrease  in  ER  uolizauon  m  the  treatmeni  group  over  the  conliol 
group  was  realised.  In  the  12  mos  followmg  the  imtial  visit.  ER  visits  decreased  by  100% 
in  the  case  managed  group  compared  lo  a  3%  increase  in  the  connol  group  Clinic  visits  in 
the  treatmeni  group  decreased  by  54%  compared  to  a  16%  increase  m  the  control  group. 
Costs  for  1 6hi^'wk  of  RCP  case  managemenl  was  calculated  and  then  subtracted  trom  the 
cost  savings  realized  from  the  decreased  uulization  of  ER.  doctor  visits  and 
hospitalizations.  A  cost  savings  of  S49.364  from  an  investment  of  $7494  was  realized 
CONCLL'SION;  Asthma  &  COPD  case  managemenl  by  RCPs  has  a  significant  impact  on 
ER  &  clinic  utilization  over  a  12  month  period  The  value  of  RCP  case  managers  can  be 
documented  in  health  care  cost  savmgs  and  improve  quality  of  care,  which  can  be  used  lo 
nuiitct  the  RCP  case  managers  to  health  care  systems  The  success  of  this  program 
resulted  ui  expanded  RCP  case  managenKnl  hours. 

OF-OMOO 


;m 

24 

0 

20 

0 

42 

0 

20 

24 

16 

13 

36 

37 

Effects  of  a  Multidlsciplinan  TaskFunt  KfTnrt  tn  Impro\e  the  Process  of  Adult 
Mechanical  \  entilator  Transfers  Out  of  the  Acute  (  are  Setting-  Grug  Siindman.  MD. 
Cathy  Gilbert.  RN;  Malt  Kilroy.  BS.  RRT.  Joan  Keiih.  MSW ;  Deb  Rvan.  RN;  Spectrum 
Heiilth.  BuUePAorth  Gampus.  l(K)  Michigan  Nb.  Grand  Rapids.  Michigan.  49503. 
Background:  For  the  last  several  years  there  was  a  concern  regarding  increased  time. 
expense  and  poor  coordination  of  mechanically  ventilated  paDenLs  that  were  identified  as 
non-weanablc.  Medical  Criucal  Care.  Spectrum  Health  Butterrtorth  Campus  had  S80 
admissions  in  1 999  of  which  4.^S  (49.7*7  i  ucrv  ventilated  at  some  point  during  their  ICL" 
stay.  Data  ;uialysis  revealed  that  patients  most  likely  U)  fail  weaning  InKn  mechanical  venti- 
lation were  lliose  who  had  expenenced  14  consecutive  or  more  in-housc  ventilator  days. 
Reviewing  the  last  tour  yea^^  of  in-house  data,  there  were  43  patienb.  in  1997. 47  patients  in 
1 998. 4S  patients  in  1 999.  and  3 1  patients  as  of  May  2()(t( )  that  met  this  critena  Trends  uidi- 
cate  that  this  p;itient  population  continues  to  incTcase  and  will  most  likely  resuh  in  a  signifi- 
cant mcrease  in  cost,  related  to  utilization  of  hospital  rcsourees.  unlcv.  action  was  taken. 
Objective;  To  develop  and  implement  a  comprehensive  and  efficient  pnxx'ss  to 
succevstully  tnuisfer  a  mechanically  ventilated  adult  paueni  out  of  the  intensive  care  unit 
This  included  m-house  step  down  units,  sub  acute  care  facilitiCN.  long  lemi  acute  care  facili- 
ties, long  tenn  care  Venblator  Dependant  I'nit  or  the  patient's  home.  Design:  Key  players 
involved  in  the  cunvni  pnvess  were  identified  and  asked  to  paiticipaie  on  a  Pnx"ess 
Improvement  Team  (PITi  that  would  bcchiirged  with  de\eloping  a  pmgnuii  thai  would 
help  achieve  the  objecii\  e.  Uing  icmi  mechanical  ventilator  patients  were  identified  as  those 
mechanically  ventilated  >  or  =  14  days.  Monitors  were  designed  amund  this  figure  \ia  Pro- 
ject lmp;ict  that  included;  percent  of  ventilatetl  p;itients.  peax-nt  of  ventilated  patients  at  the 
time  t>f  admission,  the  mean  LOS  of  all  patients,  patient  acuity  by  SAPS  II  score  on  ;ill 
patients.  SAPS  II  /-Scores  on  all  patients  and  patients  ventilated  >  or  =  14  days,  and  mean 
ICU  LOS  of  patients  \  entilated  >  or  =  lo  14  days.  The  first  dmft  of  the  wrillcn  program  w-as 
developed  by  using  an  existing  pediatric  mechanical  ventilator  discharge  pmgram  as  a  tem- 
plate and  the  American  College  of  Chest  Physicians  guidelines  on  Mechanical  Ventilation 
Beyond  The  Intensi\e  Care  Unit  Chcsl  1998: 1 1 3(suppn:289S-344S.  Final  drafts  of  the 
wniien  program  were  completed  and  the  pnxx'ss  was  tested  ininK*diaiely  on  those  patients 
llial  met  ttie  criicna.  Results:  Appls  ing  this  pnigram  to  our  in-hou.se  p;itients  as  well  as 
resoK  ing  issues  e;ir!\  on  during  PIT  meetings,  resultctl  in  the  LOS  of  tK'se  patients  decreas- 
ing from  a  mean  ICT'  LOS  in  1 999  of  26. 1  days  lo  i  9.9  days  during  the  first  quarter  of 
2001 '  It  should  be  noted  this  significant  dtXTcase  in  LOS  occunrd  inspite  of  an  increase  in 
theovenillacuity  of  this  patient  population.  (Acuity  b\  S.\PS  II  sctwcs  1999  =  46.7,2001 
1  si  quarter  =  50. 1)  The  patient  their  family,  and  the  ICC  stalT  saUsfiiction  was  enhanced  and 
patient  care  ci>st  were  reduced  as  a  result  of  this  mitiati\e  Conduskm:  R>llowing  aleam 
approach  .md  appl\  ing  a  pr\)gram  that  would  imiiKxliatcK  idenlil'y  and  help  inmate  a 
discharge  acuon  plan  for  potential  long  tenn  mechanical  ventilation  patient  caiklidates. 
could  significantly  reduce  the  LOS  and  medical  expenses  for  this  patient  population. 
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THE  EFFECT  OF  RESTERll.lZ,-\TION  MCTHOD  ON  BIRD  PARTNER  PROBES 
MichiWl  Tracy  RRT  .  Timolhv  Mvcn.  BS,  RR 1.  Robert  Chatbum  RRT.  FAARC 

Rainbow  Babies  aiid  Children's  Hospiuil.  Cleveland.  Ohio 

BACKGROl'ND:  Waveform  analysis  and  pulnion.iA  iiu-chanlLS  are  an  integral  part  in 
current  ventilator  nianageinciil  Many  venlilalop.  i.blain  signals  lor  (:rapliiis  or  mechanics 
IhtDugh  llow  sensors.  Reliability  and  accuracy  ol  scmsoin  make  a  sipnilicanl  unpad  on 
decision-making.  How  sensors  are-  single  palienl  use  only,  or  reusable  alter  reslenli/ation. 
Our  institution  utilizes  the  Bird  VIP  and  Ihcir  reusable.  How  sensor  technology  in  our  Pedi- 
atric &  Neonatal  Inlensive  Caa- 1 'nils.  Per  the  manulacturiT.  solume  accuracy  lor  the  Part- 
ner probes  :ia-  ±  Wi  for  neonatal  pnilx-s  ;ind  ±  1  ,s' ;  lor  ;xcK  probes.  The  manufacturer 
re-eomniends  that  reslerilizjtion  can  he  [vrtbrnied  cither  h>  clliyleiic  oxide  (ETOl  or  by 
quaternary  ammonium  compounds  (cold)  sterilization.  The  purpose  of  this  study  was  to 
compare-  the  observed  accuracy  and  performance  chitraclcnslics  of  Bird  Piulnci-"  InfanI 
and  Pediatric  How/Volume  Sensors  brand  new  and  after  reslcnIizjUon  by  ETO  and  cold 
stenlizjtion.  METHODS:  New  Partner  neonatal  &  ivdi.ilni.  sensors  were  evaluated  for 
accuracy  of  tidal  volume  iVll  delivery  using  calibrated  syringes.  Neonatal  How  sensors 
were  tested  at  Vt  of  10.  20.  30.  •«)  and  50  cc.  Pediatnc  sensors  were  tested  at  Vt  of  5(1.  200. 
■WO.  700  and  KXX)  cc.  Five  sensors  were  tested  new  out  of  the  package  for  each  steriliza- 
tion method,  and  each  sensor  was  evaluated  t1\e  limes  at  each  calibniled  Vt,  Dala  were 
then  analyzed  a-s  a  pere-entage  of  error  against  c.ilibraled  \olunies  bolh  new  condition  and 
after  each  of  5  resterilizalions.  Error  was  calculated  as  the  dil  lea-nce  (measured  value  - 
true  value)  e,\pressed  as  a  pere-entage  of  the  true  value.  Mean  and  sland;ird  deviation  was 
calculated  for  errors  across  all  volumes  Error  intervals  were  calculated  as  mean  error  ± 
2,31  xSD  ( Resp  Care  1996;  4 1 :  1092  1099)  and  interpreted  as  the  expected  error  for  95'7r  of 
htture  measure-mcnLs  at  the  99%  confidence  level,  RESULTS:  Each  category  in  the  table 
below  encompasses  1 25  volume  measurcmenls.  Data  below  are  lower  ( L)  and  upper  ( U ) 
error  limits  expressed  as  %  of  true  value: 

Sterilizations                                                |  | 

Neonatal 
Volumes 

New 

1st 

2nd 

3rd 

4th 

5th       1  1 

L 

U 

L 

U 

L 

V 

L 

U 

I. 

LI 

L 

LI 

Gas 

-104 

9.7 

-19.6 

14.0 

-17,0 

15.4 

-18,0 

17,2 

-15,1 

16.6 

■15,1 

15,9 

CoUl 

-7,6 

8,2 

-11.7 

4,7 

-16,4 

4.5 

-16,6 

6,3 

-17.7 

h,9 

-18.0 

10,4 

Sterilizations                                               |  | 

Pediatric 
Volumes 

New 

1st 

2nd 

3rd 

4th 

5h       II 

L 

U 

L 

U 

L 

U 

L 

LI 

I. 

L- 

L 

LI 

Gas 

-2  3 

4,9 

-5,3 

3,0 

-3,9 

2,1 

-4,5 

1,1 

-6.4 

3,3 

-4,7 

2,6 

Cold 

-4.6 

4,1 

-4.8 

3,8 

■4,1 

4,1 

-4,9 

5,3 

-5-0 

5,2 

-4,3 

4,1 

CONCLLISION:  In  this  benchtest.  Bird  neonatal  and  pediatnc  sensors  were  within  the 
manufacturers  staled  accuracy  new.  Neonatal  sensors  fell  outside  the  manufacturer's  stated 
accuracy  with  subsequenl  reslenlazalion  by  either  method,  Pediamc  sensors  were  wilhin 
manufacturer's  stated  accuracy  lor  up  lo  live  reslenlazations  by  either  method       „,  ,  pc 

THE  EFFECT  OF  STERILIZATION  ON  FLOW  TRANSDUCERS 

Midi.icl  I  i.aA  KKT.  rimolhy  Myers  BS.  RRT.  Robert  Chatbum  RRT.  FAARC 
Ramh.'u  U.ih'ks  and  Children's  Hospital.  Cleveland.  Ohio 

llACKCiKOUND:  The  purpose  <il  this  study  was  to  compare-  the  obse^^■ed  accuracy 
ol  three  brands  of  llow  /  volume  transducers  I  BiCore.  Bird  &  Novamctrix)  and  lo 
determine  if  they  would  maintain  accuracy  after  ethylene  oxide  (ETOl  sterilization. 
ME  THODS:  Nlanufaclurers  accuracy  ranged  from  3'7r  to  15%.  Wc  sel  a  clinic.ilh 
icccpllhlc  at.  curacy  range  of  ±  10''  lor  uiiilorin  consistency  in  this  bene  blest   New 
UiCore  (Neonatal  VarElex*'  Flow  Iransduccr).  Bird  (Parlnel"'  InfanI  and  Pedialtic 
Flow/Volume  Sensor)  and  Novamelrix  COS MO-K  Neonatal  and  Pediatric/ Adult 
combined  CO  flow  sensors)  were  evaluated  for  accuracy  of  tidal  volume  (Vt)  deliv- 
ery using  c.ilibraled  syringes.  Infant  /  neonatal  flow  sensors  (all  brands)  were  tested 
at  Viol  II),  20,  30.  4(iaiid  50  cc.  Pcdiatnc/adull  sensors  (Bird  and  Novametnx)  were 
tested  alVt  of  50.  200.  4IH).  700  and  KXK)  cc.  Five  different  sensors  for  each  brand 
were  tested  new  out  of  the  package,  and  each  sensor  was  evaluated  five  times  at  each 
Vl.  Dala  were  then  analyzed  as  a  percentage  of  error  for  bolh  new  condition  and 
after  each  of  5  reslenlizalions.  Error  was  calculated  as  the  difference  (measured 
value  -  true  value)  expressed  as  a  percentage  of  Ihe  true  value.  Mean  and  standard 
deviation  was  calculated  lor  errors  across  all  volumes.  Error  intervals  were  calculated 
as  mean  error  ±2.3  IxSD  (Resp  Care  1996;  41 :  1092- 1099)  and  interpreted  as  the 
expected  error  for  95'/r  of  future  measurements  at  the  99';'^  confidence  level, 
RESULTS:  Each  number  in  the  table  below  summanzes  125  volume  measurements. 
Data  below  are  lower  IL)  and  upper  I  LI )  error  limits  expressed  as  %  of  true  value: 


Si 

erilizations 

Neonatal 
Volumes 

New 

Isl 

2nd 

3rd 

4ih 

5th      1 

1, 

II 

1. 

u 

L 

LI 

L 

V 

L 

U 

L 

U 

liiCore 

-1  5 

6  1 

0 

14.8 

-1.0 

19,4 

-2.1 

23,0 

-3,8 

25.0 

-2  7 

22,0 

Bird 

■  104 

97 

-19.6 

14.0 

-17.0 

15,4 

-18,0 

17,2 

-15.1 

16.6 

15.1 

15,9 

Ni'vcutiflnx 

■4.0 

5.5 

-2.5 

4,3 

-4,6 

5,5 

-3,9 

4,0 

-2.3 

4.7 

-2.4 

8,1 

Sterilizations 

Pcdialric 
Vdlumes 

New 

Isl 

2nd 

3rd 

4th 

5th 

L 

U 

L 

U 

L 

U 

L 

U 

L 

U 

L 

U 

Bin! 

-2.3 

4,9 

-5.3 

3,0 

-3.9 

2,1 

■4,.i 

1,1 

-6.4 

3.3 

-4,/ 

2.6 

,\inatm'tn\ 

-8.1 

-2.0 

-10.0 

■2.0 

-8.2 

-2,8 

-10,(1 

-2,9 

-10.0 

-1.9 

■8,4 

-3.0 

CONCLUSIONS:  In  ihi.s  benchtest,  new  Bird  and  Novamelrix  pediatric/adult 
probes  arc  w  ilhin  our  predefined  ±19%  accuracy  range  and  remain  within  range  for  5 
resterili/aliiins  Ncon.it.il  probe  accuracy  is  less  stable  then  pediatnc  probe  accuracy. 
New  Novamelrix  neonatal  probes  are  within  our  predefined  ±  1 0'J  accuracy  range 
and  reniatn  within  range  for  5  resterilizalions.  New  BiCore  and  Bird 
neonatal  probes  are  within  our  predefined  ±10'3-  accuracy  range,  but  fall  outside  the 
accuracy  range  with  the  1  st  reslenlization,  OF-01  -1 26 
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RESPIR.\TORY  DISCHARGE  PLANNING-A  MLTLTIDISCIPLINARY 

APPROACH 

FORMOSA,  ATANASIO  V.  BA,  RRT  MARKS,  ALAN  RRT,  MEALY, 

NUR>  ANN  MSN,  SHERMAN,  MICHAEL  M.D.,  SCHULMAN,  EDWARD 

M.D.  PATRICK,  HERBERT  M.D. 

HAHiNEM.ANN  L  NIVERSITY  HOSPITAL  -  TENET,  BROAD  AND  VINE 

STREETS  PHILADELPHIA.  PA  19102 

We  reviewed  discharge  planning  pertiinned  by  Case  Management  for  a  six  month  period 
in  ca-ses  where  only  respiratory  sen  ices  were  required  The  analysis  demonstrated  a 
mean  discharge  time  of  12,4hrs.  a  minimum  discharge  umeof4hrs  and  a  maximum 
lime  of  24hr^  (n=90  patients).  The  siausucal  mode  (the  time  which  occuned  most 
freijuenlly  to  discharge)  was  lOOhrs,  The  Department  of  Rcspiralois/  Care',  the  Division 
of  Pulmonarv'  and  Cnttcal  Care  Medicine,  as  well  as  Case  Management  formed  a  multi- 
disciplinary  team  i  January  2001 )  in  order  to  expedite  discharge  of  patients  requinng  res 
piralor^  home  care  .Ml  respiratory  home  care  refcirals  were  processed  through  die 
IX-p,inmenl  of  Respiratory  Care-  as  initiated  by  contact  by  physicians  or  Case  Managers. 
Respiratory  home  care  is  completed  with  patient  discharge  wilhin  0.5  hrs.  Our  mean  was 
1 .98hrs.  die  minimum  was  0,5hrs.  and  the  maximum  duration  for  discharge  for  patients 
requinng  extraordinary  Life-Care  Devices  necessitating  family  and  patient  inservicing 
was  24,0hrsli,e,mechanical  ventilation.  NIPPV),  All  Durable  Medical  Fx|uipnient 
I DME I  pnn  iders  were  JCAHO  accredited.  Only  Respiratory  Tlierapists  were  utilized  for 
iniual  and  follow  up  site  visits  at  die  palient's  re-sidcnce,  A  quality  Assurance  question- 
naire w,as  delivered  to  all  patients  and  Uicir  families  for  monitoring  services  provided, 
including  home  instniction.  "hands-on"  training,  and  a  competency  rclum 
demonstration,  DME  companies  provided  us  widi  follow-up  information,  including  die 
patient's  condition,  progi^s.  modifications  of  therapy,  or  lack  of  compliance. 


STATISTICAL  SUMMARY 

RESPIRATORY  CARE 

CASE  MAGEMENT 

MHAN 

I98hrs 

124hrs 

MAXIMUM 

240hrs 

240hrs 

MINIMUM 

0  5hrs 

4,nhrs 

RANGE 

2.V.5hrs, 

20,()hrs 

MODE 

0,5hrs 

ICOhrs 

In  conclusion  we  have  identified  a  cohort  mullidiseiplinary  model  that  re-iluced  patient 
length  of  stay  by  one-day;  expediting  the  discharge  prxx-ess  and  iiiipnn  ing  the  quality  of 
re-spiraUiry  honK  care-.  We  have  also  demonstraled  physician/patient  s.itisl.iction. 
deployed  a  QA  process,  and  joint  patient  family  education.  Cost  analysis  ( l.ibor  expendi- 
ture-, indire-cl  costs)  for  an  average  hospital  day  ( Discharge  after  1  lOOam.)  U-anslates  into 
a  considerable  savings  and  bed  turn  luimnd  lime,  for  our  institution  Further  follow-up 
will  be  needed  lo  as.scss  continued  outcome  mcasure-.sand  Uack                   OF-01 -149 
statistical  targets. 


INFORMATION  AVAILABLE  AT  THE  BEDSIDE  OF  VENTILATOR 
PATIENTS  IN  THE  ADULT  INTENSIVE  CARE  UNIT 
W,  French.  MA.  RRT.  C,  Egan.  CRT.  J,  Gallagher,  CRT,  D,  Zukoski.  CRT; 
Lakeland  Community  College.  Kinland.  OH 

Introduction:  The  abundance  of  information  typically  available  in  the  ICU  has 
been  the  topic  of  frequent  discussion.  However,  to  date,  no  one  has  quantified  or 
calegonzed  the  information  potentially  availabe  to  the  respiratory  Iherapsit  (RT) 
at  the  bedside  of  an  adult  ventilator  patient  in  this  selling.  Realizing  that  a 
complete  listing  of  all  these  individual  bits  of  information  might  be  useful  lo  edu- 
cators writing  case  studies  and  teaching  ventilator  management,  managers  look- 
ing at  time  and  staffing  issues,  and  bedside  clinicians,  we  compiled  such  a  list 

Methods:  Using  the  modified  Delphi  technique,  three  RT  students  in  their  last 
semester  were  asked  to  develop  a  list  of  all  information  available  to  the  RT  at  the 
bedside  of  a  ventilator  patient  Their  lists  were  lo  be  based  on  personal 
observation  and  experience  in  at  least  Iwo  different  adult  ICUs,  using  standard 
volume  ventilators  (e.g.  P-B  7200).  After  the  first  lists  were  compiled,  the  group 
met  and.  w  ith  the  help  of  a  facilitator,  pared  the  list  down.  This  priK-edure  was 
done  three  times.  After  the  third  compilation  and  paring  of  the  list,  it  was  then  pul 
into  lis  final  forui  by  the  facilitator. 

Results:  The  final  list  consists  of  ninely-eight  separate  items  of  directly  observ- 
able infoniiation  dislnbuted  among  the  following  five  categories:  ventilator  func- 
tion, patientyveniilaior  interface,  patient,  external  monitors,  and  immediate  patient 
environment-  In  addition,  a  sixth  category  of  eomiiiunicaied  information  (e.g. 
medical  record,  other  caregivers,  etc. )  consisted  of  at  least  ten  separate  informa- 
tion items. 

Discussion:  The  results  indicate  that  the  RT  must  evaluated  and  assimilate  a  sub^ 
stanlial  amount  of  information  every  time  he/she  approaches  a  patient  receiving 
venlilatorv  support.  How  many  tif  the  ninclv  -eight  items  the  individual  RT  actu- 
ally considers  dunng  any  single  patient  encounter  has  yet  lo  be  studied,  and  prxib- 
abiy  vanes  from  patient  to  patient  In  addition,  this  sludy  only  looked  at  adult  ICU 
patients.  The  list  would  probably  be  shorter  for  ventilaior  patients  in  post-acute 
care  environments,  and  longer  for  neonalal/pediainc  patients,  and  patients  receiv- 
ing non-conventional  forms  of  v  cntilatory  support  (e.g.  jet  ventilation,  etc.  1. 
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IMPLEMENTATION  OK  I.OW  VOI.l  ME  VENTILATION  FOR 
ARDS  PATIENTS  IN  \  11  K  1 1  \KV  (  ARE  KACII.ITV      Maii, 
Turlcv  CRT.  Allvson  C'.ill.ili.ni  Us  KK  i ,  Anne  IrccI  KK  I .  Williiim 
Linanc  RRT.  Nancy  CkII.ii  HA  KK  I .  .Michai-I  1  a\er\  KR  1.  James  Kani- 
bcrti  MD  Inova  i-airlav  llospilal.  1  alls  Chureh.  VA 

BACKGROIND:  In  May  ol  :(KK).  Ilie  National  Heart  Liinj;  BlooiJ  Insli- 
Uiles  Aeule  RcspiraUiry  Disiress  Synilnmie  Network  (ARDS  Nell  pub- 
lishecJ  a  sluily  in  the  Ne«  lingland  joiinial  of  Medicine.  The  report  con- 
luded  Ihal  liie  application  of  a  low  tulal  volume  (V| »  ventilation 
strategy  could  signincantly  reduce  mortality  in  ARDS/Acute  l.iinj; 
Injury  (Al.ll  patients.  Ml-THOI):  We  undertook  a  Ql  project  with  our 
Pulmonary  Medicine  section  comparing;  ventilation  in  .ARDS/Al.l 
patients  with  those  ol  the  .ARDS  Network  trial.  The  published  trial  data 
was  introduced  to  the  Pulmonary,  Medicine,  and  .Surgical  sections  ot 
physicians,  as  well  as  the  Respiratory  Care  Practitioners  (RCPsi  During 
a  three-month  penod,  we  revievsed  records  ol  ail  patients  in  our  Intensive 
Care  Units  (ICUs)  to  delemiine  whether  they  met  ARDS/ALI  criteria 
(chest  radiographs.  PaO;/FiO;  ratio,  and  risk  factor).  RCPs  calculated 
the  ideal  bodv  weight  ilBWl  on  all  patients  who  met  these  criteria,  and 
then  encouraged  physicians  to  lollow  the  \entilation  protocol  using 
6cc/kg  Vt.  VVe  then' analyzed  an  additional  three-month  period  to  deter- 
mine (i.)  whether  there  was  any  improvement  from  the  initial  study  base- 
line and  (ii.)  where  education  needed  to  be  applied  to  improve  treatment 
protocols.  RF.Sri.TS:  We  noticed  that  we  needed  a  more  directed  educa- 
tion program  to  improve  the  way  we  ventilated  ARDS/ALI  patients. 
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CONCLUSIONS:  With  this  information  we  will  be  able  to  improve  the 
managemenl  of  .ARDS  patients  at  our  facility  This  project  will  allow  us 
to  concentrate  and  improve  our  educational  needs. 
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INTFRDISCII'I.INARY  CO-TREATMENTS  OVERCOME  OBSTACLES  TO 
PATIENT  RECOVERY 

Nanev  Nalhcnson.  RRT.  Madonna  Rchahiliialion  Mospilal.  5401  South  Street.  Lin- 
coln. NE  hK.'ilK) 

Jackie  Kirilsy.  BFA  in  F.d..  RRT.  Madonna  Rehabilitation  Hospital.  5401  South 
Slrcci.  Lincoln.  NE  68506 

Approving  Physician:  Kenneth  J.  Cheloha.  Jr..  M.D..  Lincoln  Internal  Medicine 
Associates.  2222  South  16*  Street.  Suite  A-300.  Lincoln.  NE  68502 

This  case  involves  a  51 -year  old  female  with  a  history  of  chronic  medical  problcnis 
eupcricncing  a  rapid  exacerbation  of  symptoms  with  severe  functional  decline.  She 
was  sent  to  both  university  hospital  and  diagnostic  hospital  settings,  but  a  definitive 
diagnosis  could  not  be  made.  Some  provisional  diagnoses  were  polymyositis,  der- 
malomyosiiis  and  ciliac  sprue.  This  is  an  unusual  ca.sc  because  the  patient  presented 
at  Madonna  Rehabilitation  Hospital  in  a  completely  dependent  condition  of  an 
unknown  etiology  Her  lack  of  bed  mobility  was  so  severe  she  needed  assistance  to 
simply  move  her  head.  She  wa,s  in  pain  and  totally  dependent  on  the  ventilator.  In 
spile  of  her  poor  functional  status,  she  was  alcn.  concerned,  and  frustrated  with  the 
lack  of  progress  she  made  through  several  hospiiali/.ations.  This  case  study  is 
important  because  it  illustrates  how  an  interdisciplinary  approach  can  overcome 
even  the  most  dramatic  obstacles  to  patient  recovery.  Respiratory  therapy  (RTl  look 
a  leadership  role  with  the  team  members  by  imptemenling  co-treatment  approaches 
with  physical  therapy  iPTl.  occupational  therapy  (OT).  speech-language  pathology 
(SLPl.  and  neuropsychology.  The  respiratory  therapist  inslrucled  the  team  mem- 
bers on  how  to  monitor  oxygen  saturations  and  respiratory  status  so  they  could 
salelv  progress  therapies.  Co-treatments  were  often  scheduled  with  learn  members 
and  throughout  many  PT  and  OT  sessions.  RT's  monitored  ETCO;  work  of  breath- 
ing, and  Ol  saturations.  The  neuropsychologist  would  also  co-treat  to  help  reduce 
patient  anxiety  as  new  interventions  were  introduced.  The  RT  and  SLP  scheduled 
co-treatments  to  work  on  oral  motor  and  laryngeal  exercises  and  intenx-ntions  with 
a  speaking  valve  to  enable  the  patient  to  communicale  more  easily.  The  rehabilita- 
tion literature  indicates  that  co-treatments  prt)vide  an  efficient  means  of  treatment. 
In  this  case  study,  team  members  found  that  co-treating  and  use  of  an  interdisci- 
plinary approach  were  the  keys  in  solving  recovery  obstacles  that  could  not  be  over- 
come by  a  traditional  medical  approach  The  patienl  has  fully  recovered  and 
returned  to  the  community,  driving  her  car  and  engaging  in  community  activities. 
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Continued  \  alue  of  an  Adult  and  Pediatric  I'tilization  Review  Program 
Randv  Scott.  BS.  RCP.  RRT.  .Michael  Lum,  BS.  RCP,  RRT,  Tom  Malinowski,  BS. 

RCP,  RRT.  and  Leo  Langga,  BS.  RCP.  RRT 
Loma  Linda  flniversily  Medical  Center  and  Children's  Hospital.  Loma  Linda.  CA  92.354 

Background:  Intermittent  respiratory  care  (aerosol  therapy,  bronchial  hygiene,  and 
lung  inflation  1  constitutes  the  majority  of  respiratory  care  orders  in  many  hospitals. 
Unfortunately,  these  therapies  are  often  inappropnalely  ordered.  This  can  result  in 
significant  cost  and  service  overruns  that  do  ntil  iniprnve  clinical  outcome.  Our  Adult 
and  Pediatric  Respiratory  Care  Utilization  Review  Programs  were  developed  to 
address  the  following  needs;  ( 1 )  contmuouslv  monitor  and  evaluate  the  quality  and 
appropriateness  of  intenniltenl  respiratory  care;  (2)  pursue  opportunities  to  improve 
care  on  a  continuous  basis  which  reduce  cost  but  ensure  high  quality,  and  (3)  ensure 
physician/therapist  compliance  to  the  approved  utilization  guidelines.  We  report  on 
the  impact  of  an  aggressive.  Respiratory  Care  utilization  re\  iew  program  in  a  tertiary 
care  medical  center. 

Method:  Continuous,  prospective  review  of  respiratory  care  orders  for  intermittent 
therapy  (bronchial  hygiene,  aerosol  therapy,  lung  inflation)  in  pediatric  and  adult 
acute  care  environments  (9/99  -  3/01 )).  Evaluate  adherence  to  Medical  Staff 
approved  guidelines  for  intermittent  respiratory  care  modalities,  and  monitor  most 
common  reasons  for  change  in  ordered  care. 

Results: 


#Ordere 
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Orders  Changed/ 
Orders  Reviewed 

Orders 
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1096/2521  (43"^) 
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33<* 

Over  709f  of  all  intermitleni  respiratory  care  orders  were  reviewed  for 
appropriateness  and  adherence  to  departmental  guidelines.  More  orders  were 
changed  in  the  pediatric  area  than  the  adult  area.  The  two  major  changes  in  care  were 
discontinuation  and  Irequency  reduction.  In  1989,  our  department  implemented  the 
UR  program  beginning  in  the  Adult  arena.  Fiscally,  the  impact  was  a  409^^  reduction 
in  Ihe  cost  of  providing  Respiratory  Care  Services.  Ba.sed  on  the  data  from  the  study 
period,  Ihe  UR  program  resulted  in  savings  of  $234.(X)0. 

Conclusion:  Intermittent  respiratory  care  orders  require  diligent  respiratory  care  uti- 
lization review  and  monitonng.  Continual  monitonng  of  utiliz.ation  practice  results 
in  significant  cost  avoidance  in  both  adult  and  pcdiatnc  clinical  areas.  Continuing 
efforts  should  focus  not  only  on  UR  controls,  but  also  on  educational        „-  _ .  ^p^c 
efforts  to  change  the  ordering  practice  of  physicians. 


RESPIR,ATORY  THER.AP1STS'  PARTiaPATION  IN  ALI/ARDS  RESEARCH 

ton  Hand.  BSc.  RRT.  CHT.  RRCP.  Mauiv-cn  Meade.  MD,  FRCPC,  MSc,  Deborah 
Cook,  MD.  FRCPC.  MSc.  France  Landry ,  RRT,  RRCP,  McMaster  University,  Hamil- 
ton, ON;  Brad  EInrs.  BA.  RRT.  RRCP,  Hamilton  Ocneral  Hospital,  Hamilton,  ON;  ScoB 
Helderweirt,  RRT,  Ilsa  Jessup,  RRT.  St.  Paul's  Hospital.  Vancouver.  BC;  Rod  MacDon- 
ald.  RRT,  RRCP,  Courtney  Maguire.  RRT,  RRCP,  Mount  Sinai  Hospital,  Toronto,  ON. 
Canada 

BACKGROUND:  Staff  respiratory  therapists  play  an  enormous  role  in  die  conduct  of 
clinical  resean.'h  in  ALI  and  ARDS.  Their  attitudes  toward  participation  in  this  research 
may  infiuence  the  successful  conduct  of  clinical  trials.  We  wished  to  explore  bedside  rcs- 
puatory  dierapists'  altitudes  towards  clinical  research  in  ALI/ARDS  and  mediods  for 
improving  their  rescaieh  experience. 

METHOD:  We  conducted  an  anonymous,  self-reported  mail  survey  of  bedside  respira- 
tory dierapisLs  at  4  university  affiliated  ICUs  in  Canada.  We  asked  hov\  existing  environ- 
nienial  and  siud>  related  factor.  atTect  the  respiratory  dierapists'  present  research  experi- 
ence, iind  what  factors  might  contnbute  to  a  positive  research  expenence.  We  also  asked 
for  demogniphic  infonnation  diat  might  influence  survey  respt>n.ses. 
RESULTS:  In  all  ICUs  where  the  surveys  were  conducted,  respiratory  therapists  are 
accustomed  to  participating  in  .•\LI/,'^RDS  research.  We  recx-ived  53  completed  surveys 
of  66  sun eys  mailed  ( 80  3'';  response  rate).  92. 5*1  of  re\spondenLs  care'  for  pauenLs 
enrolled  in  an  .ALI/ARDS  study,  most  commonly.  I  to  4  days  per  numdi.  7.5'r  of 
respondents  h.id  not  cared  for  a  patient  enrolled  in  an  ALl/.ARDS  study  and  were  not 
require'd  to  complete  ihe  survey,  other  than  supplying  demographic  infonnation.  Gener- 
ally, the  respiratory  therapists  feelings  about  adhering  to  a  study  proliKol  for  mechanical 
ventilalion  ranged  from  neutral  to  positive   Being  involved  in  re\seare-h  is  viewed  as  an 
opportunity  to  Icam  and  is  a  ptisitive  experience   Factor,  that  contnbute  positively  to  the 
research  expenence  include:  upikilcs  alxiul  the  progre-ss  o\  the  study ,  penodic  in-scrvic«s. 
incentives,  reminders  about  requia'd  tasks,  constmctive  feedback  abi>ul  pertomiancx\ 
and  slalemenls  of  gratitude.  Atumdes  of  physicians  and  nurses  low  aids  a  study  w  ere 
diKumcnied.  as  well  as  how  their  degree  of  enthusiasm  conlributes  to  the  re.spiraiory 
therapists'  rc.scare'h  expenence.  GvxkI  organizjuon  of  manuals,  data  fonrts  :ind  other 
nulerials  along  w  iih  av  ailability  of  research  personnel  conuibute  highly  tow  iuds  a  posi- 
tive rc'searc-h  expenence.  All  respondents  indicated  dial  die  study  they  had  n>osi  recenUy 
been  involved  in  was  die  Canadian  "Lung  Open  Ventilation  Study"  (LOS'S). 
CONCLI'SIONS:  Through  Oiis  sun  ev  of  attitudes  of  re-spiratorv  dK-rapists'  participa- 
tion in  ALI/ARDS  re'se;m;h.  the  vast  nujonty  voiced  dicir  rc-search  expcnencx-  as  a  posi- 
tive one   Numerous  mixlifiable  factors  appear  to  contnbute  lo  this  piisiiive  experience. 
Given  the  importance  of  respiratory  therapists  to  diis  field  of  re.seaa'h.  we  believe  that 
this  inlbmution  mav  be  helpful  in  optimizing  the  conduct  of 
clinical  uials  in  ALI/ARDS  OF-01-214 
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Patient  Safely  and  Staff  Satisfaction  l-ollowing  Conversion  to  Masimo  SET  Pulse  Oximetry 

-  Experience  in  the  Neonatal  ICU 

Tom  Noblet.  RRT.  Neonatal  Intensive  Care  Cnit.  St.  Vincent  Hospital.  Indianapolis.  Indi- 
ana 4h:40-(W7l) 

InlrtxJuction  -  Patient  safety  has  always  been  a  concern.  Recent  rept)ris  hii^liliirht  ilic  Mn|>or- 
tance  of  human  and  system  error  on  patient  safety  1 1 1.  In  addition,  to  the  stress  pl.iccd  on 
staff  and  the  rvsultanl  latent  emirs,  monitor  function  causes  other  problems  ni  the  Neonatal 
ICV  (NICUl  with  noise  fmm  alanns  as  well  as  increased  handling  of  the  infants  to  obtain 
reliable  monitoring  signals  1 2.31-  It  has  been  demonstrated  that  even  minor  changes  in  noise 
and  activity  in  the  NICU  can  affect  infant's  physiology  and  well  bcmg  [31.  We  evaluated 
ihe  impact  of  a  new  oximetry  technology  on  staff  perception  of  patient  safely  and  stress  lev- 
els. 

Mcthixls  -  We  con\erted  all  oximetp.  technology  in  our  34  bed  level  III  NICU  to  Masimo 
SET  oxunetr>-  Following  this  a  survey  \sas  developed  to  assess  l.ictors  related  lo  patient 
safely  and  staff  satisfaction  and  was  administered  to  RNs.  RRTs  and  MDs  in  our  NICU.  23 
clinicians  responded.  Questions  were  designed  for  clinicians  to  respond  to  each  with  either 
disagree  or  not  disagrre  with  the  statement.  The  following  questions  were  asked:  ( 1 )  The 
noise  level  in  the  Nursing  unit  is  reduced  now  compared  to  before  conversion  to  Masimo 
oximetry.  l2)  Changing  to  Masimo  .i\uiicu>  h.is  resulted  in  less  handling  of  infants  lo  "fix 
or  adjast"  sensors  in  order  to  obtain  rcliahle  saturation  \alucs.  (3l  1  have  a  greater  sense  ot 
patient  safety  since  changing  to  Masimo  oximetry,  (4|  The  combination  of  decreased  false 
alarms  and  increased  confidence  in  oximetry  values  has  resulted  in  less  distractions  while 
caring  forolher  infants,  (5)  I  have  a  greater  sense  of  monitoring  reliability  since  changing  to 
Masimo  oximetry,  (6)  The  combination  of  decreased  false  alarms  and  increased  confidence 
in  oximetry  values  has  resulted  in  a  reduction  in  staff  stress  levels.  (7)  Since  changing  lo 
Masimo  ovimeiry  there  has  been  less  parental  anxiety  concerning  the  frequency  of  false 
alanns  and  the  reliabilitN  ol  the  monitor,  (8)  If  I  were  to  transfer  to  another  nursing  unit.  I 
would  encourage  that  unit  to  use  Masimo  oximetry.  Chi-square  analysis  was  used  to  test  Ihe 
distribution  of  results,  p  <  0,05  was  considered  significant. 

Results  -  The  results  of  this  sur\c>  are  tabulated  below.  These  results  were  significantly 
different  from  a  random  disinbution.  p  <  0.(X)1 . 
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Conclusions  -  After  having  used  Masimo  SET  pulse  oximetry  in  our  NICU.  our  staff 

pereeivc  greater  patient  safety  and  staff  satisfaction  from  this  new  technology.  A 

significantly  greater  number  of  staff  members  agreed  that  Masimo  oximetry  technology 

offers  improved  patient  safely  by  agreeing  with  questions  2-5.  which  were  directed  at 

impro\  ed  patient  safety .  A  significantly  greater  number  of  staff  members  agreed  that  they 

uould  recommend  Masimo  oximetry  if  ihey  were  transferred  to  another  unit. 

I   Kohn  I  .T,  Comgan  JM.  Donaldson  MS.  Editors.  Institute  of  Medicine,  National  Academy 

Press,  iwy, 

:  AhlbomV.BohnhorsiB.  Peter  CS.  Poets  CF.  Acta  Paediatr  89:571-576.  2000. 

.1  Slevm  M.  Famnston  N.  Duffv  G.  Daly  L.  Murphy  JFA. 

.Wia  Paediatr  89:577  581.2000.  OF-01-224 


A  COMPARISON  Of  CORRI.LATK  )N  AND  TURNAROUND  TIMES  OF  CBC  PERFORMED 
BY  Rl  SI'lK  \  lORV  CAKI  PR  V  'IITK  )NERS  UTILIZING  A  TOINT  OF  CARE  TESTING 

ni  \1(  I  <(  IH  I  11  H'    \(l  nil!  .^  [()  \  clinical  LABORATORY  device  (BECKM  an 
(ilNsi  Si.mkj  M  H.iMvMii.MUXJ'iKI    I  li/abcth  Fischer.  RPHT,  Daniel  G.  Wallers.  M.D,. 
Jniulli.iii  Ma^k.  M'.  MSN.ttkii  tii.i>iii.iii.  M  D,,  IX'parlinenLs  ol  Pulmonary  and  Emergency 
SerMces.  IX'sen  Regional  Medical  Center,  Palm  Springs.  CA. 

Iluckground:  IVss-Gancy  data  shows  a  stning  correlation  between  paticnl  divsaUsfaclion  and  longer 
emergency  depanmcnt  wailing  times  I\-st'rt  Regional  Medical  Center  (DRMC I  employed  and  partiei- 
paletlm  Hcallh  Work.s»:onsuUinj;  conM>nium  with  an  ad\iMir>  btKird  from  Washington.  DC  Their 
findings  idcnutled  several  holdcncck.s.  oik  being  labtiralory  iuman)und.  DR.MC's  actual  lab 
tumanmnd  tinKMTAr)«j.son  j\crdpe(»2  minutes  from  oidcrln  receipl  availability  in  Ihc  ED  Health 
Works  identified  that  laboratory  tumannind  could  be  considenrd  "staint:"  performance  if  TAT  was  M) 
minutes  or  les.s.  To  reduce  response  times,  a  Beckman  Coulter^K  AcT  Difl'2  was  purchased,  capable  of 
a  thax-part  ditfercniial  and  placed  inihc  lab  in  Iheemereencv  depanmcnt  This  device  is  classified  as 
miKlenile  eimiplev,  allow nii:  lesimj;  lo  be  done  bs  respirator*  care  praililioners  All  respiratory  thera- 
pists wcK  gwcti  an  eiglu  hour  intensive  course  on  ph\siolog\  and  ihc  CBC  Hematology  Analy/cr 
fntni  ilu-i.li[iii..il  lab  \Mtli  lesiin^^  lor  eonijvtencv    Iherapisls  were  trained  al  the  machine  site  by  direct 
demorisir.ilioii.iiKlotiser.alio[i  KL-|->onabIe  laii^ies  were  delemiined  and  f!Uideiines  set  for  oul  of  range 
analvsis  lo  be  tnr\\arded  lo  ihe  eliiiieal  lal-Hiratory    Ihe  hD  lab  aiiah/cr  waseonnecled  lo  accnlTdl 
inJonii.Hion  rejiositorv  via  the  CVnier  IiifoniiaUon  System.  Ihis  laeiliUled  Lompuler  charges  and  d.ila 
from  the  l.ib  in  FD  being  integrated  u  iiii  Llinica!  labonilory  repons  under  a  special  heading  Qtled  Piil- 
monar,  and  ED  Lab  Methods:  17  tumaniund  times  from  draw  time  lo  availabililv  bv  computer  to  the 
cnK'rgency  room  [^vsicians  were  selected  using  a  table  of  random  numbers.  CorrelaUon  between  AcT 
Diff2  in  the  ED  Lab  and  Gen'S  m  the  clinical  laboratory  wa.s  done  by  parallel  studv  ol  36  whole  sam- 
ples. Regression  analysis  was  pcrfomied  on  WBC's.  RBCs.  HGB.  HCT  and  platelets  to  detemiinc 
correlation  coefficients. 
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Regression  Analysis 
(rvalue) 

0.997 

0.988 

0.994 

0.988 

0.997 

ED  Lab 

Clinical 
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Turnaround  Time 

14 

62 

Results:  The  correlauon  between  the  devices  was  high  with  r  being  greater  than  (X95  on  all  analylcs. 
The  turnaround  lime  for  the  ED  Lab  was  14  minutes  vs.  the  Clinical  Lab  of  62  minutes  This  exceeded 
Health  Works  benchmark  of  30  minutes  for  strong  performance  by  1 6  minutes.  Conclusion:  The  use 
of  a  point  of  care  device  for  CBC  analysis  b>  trained  respiratory  care  pracuQoner^  can  reduce 
turnaround  time  to  physicians  improving  berth  efficiency  and  customer  satisfaction  while  maintaining 
quality  laboratory  standards.  _._  _.   „,.. 


COMPETENCIES  ASSESSMENT  THROUGH  A  SKH.LS  EAIR  EVENT 

hisie  M.Collado-Koman.  BS.  RRT.  RCP.  Timothy  Moms.  M,D.,  L'CSD  Medical 
Center,  San  Diego  Ca.  Background:  In  our  inslilulion  we  have  established  a  new 
method  of  continuously  improving  and  evaluating  Ihe  respiratory  practitioner's 
skills.  To  provide  ongoing  competency  assessment  we  conducted  an  annual  Skills 
Fair  in  which  all  practitioners  were  tested  in  the  areas  such  as  patient 
assessmenl/inieraction.  technical  know  ledge,  documenialion,  safely  issues,  and 
patient  education.  Method:  Three  months  before  the  skills  fair  a  team  of  respiralory 
therapists  leaders,  educators  and  inanagers  identified  specific  respiraior>'  care  pro- 
cedures, pnorili/ed  by  I )  frequency  of  performance;  2)  level  of  nsk;  and  3)  recent 
changes  in  practice  guidelines.  We  separated  prticedures  into  those  needing  direct 
bedside  obsen alion  and  those  that  could  he  assessed  in  a  workshop  type  setting. 
Two  months  before  the  Skills  Fair  we  began  offering  inservices  and  workshops  to 
provide  staff  the  opportunity  to  review  and  practice  procedures  before  they  were 
tested.  RCPs  also  received  a  "Skills  Fair  Manual"  that  provided  ail  the  information 
the  practitioner  was  expected  lo  know  prior  lo  attending  the  Skills  Fair.  It  specified 
what  the  attendee  is  expected  to  verbali/e,  describe,  analyzed,  activate,  assemble, 
and  disassemble  during  the  activity.  Therapists  were  given  answers  to  lOOrr  of  the 
questions  prior  to  the  event.  The  Skills  Fair  took  place  over  a  ihree-day  period. 
Each  attendee  rotated  through  fifteen  slations.  performing  a  specific  task  and 
answering  related  questions.  Use  of  the  Skills  Fair  Manual  was  not  allowed  during 
the  actual  event.  Satisfactory  performance  was  defined  as  75'^f  correct  pertormance 
of  the  procedures  and  related  questions  at  each  station.  In  addition,  direct  bedside 
observation  was  required  for  those  skills  involving  invasive  procedures  such  as 
arterial  puncture,  tracheal  intubations  and  bronchoscpy.  Results:  Seventy-eight 
respiratory  care  practitioners  attended  the  Skills  Fair.  Sixty-three  iH09c)  of  the 
attendees  passed  all  the  slations  by  the  end  of  the  event.  The  fifteen  ( 20^^^^ )  of  the 
attendees  that  did  not  pass  were  scheduled  to  attend  a  review  class  in  the  month  fol- 
lowing the  Skills  Fair,  after  which  they  were  reassessed.  0\erall  staff  feedback  of 
the  activity  based  on  written  evaluation  was  outstanding.  Conclusion:  A  Skills  Fair 
event  is  a  highly  effective  way  to  maintain,  improve  and  assess  respiratory  care 
skills  as  well  as  identify  areas  where  more  training  is  needed.  A  Skills  Fair  also 
offers  an  excellent  •real-time'  method  for  educators  and  leaders  to  increase  staff 
motivation  and  improve  the  quality  of  services  provided.  Skills  Fairs  follow  ing  this 
model  can  be  adopted  in  other  medical  institutions  and  tailored  lo  suite  its  specific 
clinical  needs. 
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CHANGING  TO  MASIMO  SET  PULSE  OXIMETRY  IMPROVES  PATIENT  OUTCOME 
AND  STAFF  SATISFACTION,  Andrew  T.  Bogy  RCP.  RRT.  Dennis  Martinez  RCP. 
Cardiopulmonary  Services,  Tustui  Hospital  and  Medical  Center.  Tustin,  CA 
Introduction:  The  high  incidence  of  false  alarms  with  standard-type  pulse  oximetry  (SPO)  is 
welldocumented.[lJ  In  a  hospital  setting,  the  use  of  Masimo  SET  (MSET)  pulse  oximeuy 
(Masimo  Corp.,  Irvine,  CA)  in  children  has  been  associated  with  a  reduction  of  false  alarms.[2] 
MSET  has  claims  of  resistance  to  motion  and  low  perfusion  but  the  impact  upon  the  padcnt 
and  staff  m  a  sub-aculc  care  setting  is  uncertain.  Methods:  All  pulse  oximeters  in  a  sub-acute 
care  facility  were  changed  from  SPO  devices  (Novametnx  Medical  Systems.  Wallmgford,  CT, 
models  5I5B  and  520A)  to  MSET  devices  (Quartz  Medical  Q-400.  Louisville.  CO.  containing 
Masimo  SET  algorithms).  The  other  change  was  from  use  of  a  serm-rcusable  PO  sensor 
(Novamenix  SuperBight  Y-sensor)  to  the  Masimo  LNOP  adhesive  sensors.  The  nursing, 
physician  and  respiratory  care  personnel  remained  largely  unchanged.  The  incidence  of  paneni 
complications  and  measure  of  staff  satisfaction  were  tabulated.  The  padcnt  populauon  using 
pulse  oximeters  were  venUlator  dependent  children  most  of  whom  were  on  supplemental 
oxygen.  Connnuous  pulse  oximeter  monitoring  was  prescribed  for  their  routme  management 
and  weaning  from  mechanical  ventilaoon  In  this  patient  populauon.  spontaneous  motion 
frequcndy  causes  false  SPO  alarms.  As  a  result,  additional  staff  time  may  be  consumed  to 
assess  the  need  for  mcrcasing  the  level  of  ventilatory  support  and  ^'or  oxygen  and  initiate 
airway  care.  Results:  Matched  pcnods  of  su-monihs  each  compared  care  in  18  and  21  patients 
(pre  and  post-change  to  MSET  rcspcctivclyj,  Sidn  breakdown  (mcludmg  bums)  was  reduced 
from  6  pre  to  none  post-change.  The  staff  perceived  a  >  85%  reduction  in  false  alanns  and  all 
had  greater  confidence  usmg  MSET  during  acute  procedures  (e.g  .  pulmonary  toUet)  and 
sprinting  periods  (unassisted  ventilation  endurance  challenges)  Sprinting  was  commonly 
accompanied  by  significant  patient  motion  Previously,  this  would  have  caused  SPO  to  display 
suspiciously  low  SpOj  values  causing  the  caregiver  to  shorten  the  sprmting  period,  thereby 
increasing  the  time  for  weaning  from  assisted  ventilation  Nurses  also  commented  thai  there 
were  fewer  calls  to  MI>s  and  RTs  related  to  questionable  SpOj  values.  Cooctusioos:  The  use 
of  the  CHOO  with  Masimo  SET  algonihms  and  LNOP  adhesive  sensors  resulted  tn  improved 
pahenl  outcomes  and  greater  staff  sadsfaction  compared  to  use  of  a  standard  pulse  oximeter.  In 
our  sub-acute  care  setting,  there  were  fewer  false  alarms,  less  staff  stress,  a  zero  incidence  of 
skin  mjury,  and  a  greater  reliance  on  pulse  oximetry  for  weaning  of  oxygen  and  venblation. 
1       Barker  SJ,  Shah  NK  The  effects  of  motion  on  the  performance  of  pulse  oximeters  m 

volunteers. /^nejMejio/ogj'  1997;86(n  101-8. 
2.     Malviya  S.  Reynolds  PI.  Vocpcl-Lcwis  T,  Sicwert  M,  Watson  D,  Tail  AR,  Trcn^>cr  (CK. 

False  alanns  and  sensitivity  of  conventional  pulse  oximetry  versus  the  Masimo  SET 

technology  m  the  pediatric  postanesthesia  care  unit.  Anesthesia  and  Analgesia 

20(X)i90(6):1336-i0. 
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MARK  YOUR  CALENDARS! 
FUTURE  AARC  CONGRESSES 

December  1-4,  2001 
San  Antonio,  Texas 

October  5-8,  2002 
Tampa,  Florida 

December  8-11,  2003 
Las  Vegas,  Nevada 

December  4-7,  2004 
New  Orleans,  Louisiana 


Rcspiralory  Thtnpy  is  Key  Coolribulor  lo  CHF  PerfonMDCt  Improvenient 

Elizabclh  Noraian.  BS,  RCP,  RRT,  Manager  Respiralorv  Services,  Julie  Harmala-Booth, 
MS.  CPHO.  RHIT,  OfOulcomes  Research  Facilitalor.  Providence  Holy  Cross  Medical 
Center.  Mission  Hills.  Calitbmia 

Background  A  performance  improvement  team  was  formed  to  focus  on  Congestive 
Heart  Failure  (CHF)  length  of  slay  (LOS)    While  invesliganng  potential  issues  for 
increased  LOS  using  a  proprietary  Internet  based  data  mining  program  called  CaduCIS. 
the  data  revealed  a  high  utilisation  of  handheld  nebulizers  (HHN1  in  the  CHF  population 
admitted  to  the  hospital  bet\veen  7/1/08  lo  6/30/w    For  the  299  cases  dunng  this  period, 
the  mean  use  was  25  1 5  by  46  8°.i  of  the  panems  This  was  considered  high  by  both  the 
Physician  and  Respiratory  Therapy  (RT)  team  members,  especially  when  the  comorbid 
diagnoses  did  not  justify  this  utilization    Plan  RT  sampled  50  cases  to  determine  the 
issues  involved    It  was  determined  that  the  reason  for  the  high  utilization  of  HHN's  was 
that  the  orders  for  HHN  treatment  were  not  being  discontinued  in  a  timely  way    Do:  RT 
developed  a  two  prong  approach  to  resolving  this  issue    They  communicated  the  problem 
to  both  Medical  and  Nursing  staffs  via  regularly  scheduled  meetings    In  the  meetings, 
they  included  the  fact  that  if  the  MD  could  not  be  reached  to  discontinue  the  order,  a  note 
would  be  left  on  the  chart  for  the  MD  to  discontinue  the  order  upon  documenting  after 
rounds    Check  Initial  one  year  results  indicated  a  4  97  decrease  in  mean  utilization  per 
patient  receiving  HHN  treatment    A  fifteen  month  review  demonstrated  and  additional 
23  decrease  in  mean  utilization  which  translates  into  a  5  20  overall  increase  thus  far    See 
table  below    With  continued  communication  and  measurement  over  the  next  year,  we 
expect  an  even  greater  decrease  in  mean  utilization 


CHF 

Date  Range  07/0 1/1 098-06/30^999 
(Baseline  data) 

Total  cases  on  path:  299 

Resource  Name 

Mean  Use 

%  Patients 
with  Use 

HHNTX 

2615 

4«8 

Date  Range  07/01/199»««)/2IX)0 
(Initial  one  vaar  results) 

Total  cases  on  peth  315 

Resource  Name 

Mean  Use 

%  Patients 
with  Use 

HHNTX 

21  18 

45.1 

DateRanje  07/01/1999-09«)/2000 
(Results-  fifleen  months) 

Total  cases  on  path  370 

Resourr«  Name 

Mean  Use 

%  Patients 
with  Use 

HHNTX 

20  95 

44.1 

Act  Valuable  interactions  occur  when  meaningful  performance  improvement  issues  are 
addressed  using  sound  data  by  an  interdisciplinary  team    It  Is  estimated  thai  this 
contribution  to  the  CHF  lOP  by  RT  resulted  in  J10O.I95  00  less  charges  annualized  with 
just  using  the  initial  one-year  results  presented  OF-01  -255 


RESULTS  OF  USE  AND  MODIFICATION  OF  THERAPIST  DRIVEN 
PROTOCOLS  RELATIVE  TO  STAFFING.  COMPLIANCE  WITH 
PROTOCOLS.  AND  MODALITY  UTILIZATION.  Michael  S.  Powers. 
BS.  RRT:  John  W.  Famham.  RRT.  University  of  Tennessee  Medical 
Center.  1924  Alcoa  Highway.  Knoxville.  TN  37920.  Background:  The 
history  of  therapist  dri\  en  protocols  (TDPl  for  the  deliver)  of  respirator) 
treatment  modalities  and  of  problems  associated  with  inappropriate 
utilization  has  been  documented  in  the  literature.  Our  instilulion  first 
began  using  TDP  to  ensure  appropriate  utili/ation  in  I99S.  Though 
accepted  well  by  physicians,  quality  monitors  showed  low  compliance 
by  respiratory  care  (RC)  staff,  a  lower  than  expected  degree  of  modality 
changes,  and  some  increase  in  treatment  load.  We  anah  zed  those 
variances,  took  corrective  actions  (including  implementation  of  respira- 
tory severity  scoring  tool,  staff  re-education,  and  a  standardized  progress 
note),  and  analyzed  the  results  of  those  actions.  Our  analysis  consisted  of 
spreadsheet  comparison  of  key  indicator  procedures.  stalTing  patterns, 
and  treatment  omissions  because  of  lack  of  therapist  lime  (LOT)  to  per- 
form the  procedure! s)  .Additionally,  we  continued  quality  monitors  of 
compliance  with  TDPs.  Results:  Comparison  of  key  indicators  after 
implementation  of  modifications  to  TDPs  was  encouraging.  The  compar- 
isons of  pre-modification  versus  post-modification  within  the  same  cal- 
endar year  revealed  a  decrease  in  small  volume  nebulizer  treatments  of 
2'7r,  a  decrease  in  intermittent  positive  pressure  breathing  treatments  by 
9ri .  an  increase  of  metered  dose  inhaler  usage  of  529'7( .  Further,  there 
was  a  94 Cf  decrease  in  the  number  of  procedures  omitted  for  LOT.  Cur- 
rent year  to  date  data  represent  continued  momentum  deinonsiraled  by 
reductions  of  overall  monitored  procedures  of  I4.(i.'i''r.  During  the  same 
time  period  following  modification  of  TDPs  and  their  application,  the 
department  experienced  a  manpow er  decrease  of  S.  1  Full  Time  Equiva- 
lents. Workload  indicated  levels  of  staffing  are  now  consistently  being 
met.  Kxperience:  The  authors'  combined  experience  includes  the  initial 
research  into  the  need  for  introduction  of  TDPs.  writing  and  development 
of  protocols  adapted  specifically  for  our  institution,  analyzing 
performance,  and  development  of  modifications  in  TDP  application. 
Conclusions:  Use  of  TDPs  can  have  a  positive  impact  on 
appropriateness  and  numbers  of  procedures.  Physician  buy-in.  RCP  com- 
pliance, continuing  re-education,  and  ongoing  analysis  leading  to  any 
indicated  TDP  modification  arc  all  essential  to  the  success  of  TDPs. 
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Versatility  To  Meet  Every  Need 


The  Newport  HT50  AU-Purpose  Ventilator 

This  is  the  ventilator  you've  been  waiting  for.  A  niulti  purpose  unit,  with  comprehensive 
features  to  meet  the  demands  of  almost  any  healthcare  setting — from  ER  and  recovery 
to  transport,  home  care,  and  long-term  care. 

The  HT50  is  fully  self-contamed.  with  an  mternal  dual  micro-piston  gas  generator, 
optional  integrated  humidifier,  O2  mixing  options  and  comprehensive  monitoring 
with  alarms.  The  versatile  power  system  offers  a  10-hour  internal  battery,  fast 
recharge  from  AC  or  DC  and  is  self  switching,  with  one  connector. 

The  design  is  compact,  lightweight  and  suitable  for  both  pediatric  (>10  kg)  and  adult 
patients.  It's  easy  to  use  and  inexpensive  to  maintain,  offering  unsurpassed 
convenience  and  reliability.  A  truly  versatile 
ventilator  to  meet  all  your  needs. 


For  more  information  on  the  Newport  HT50 
Ventilator,  call  800.451.3111.  ext.  282.  or 
visit  our  website  at  www.NewportNMl.com. 
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Tuesday.  Decembhr  4,  l:(X)-2:55  pm  (Room  206) 


CASK  KHtiKIl  s^  (»h  Hit  I  \1  I   \KMII  \IH)N  lOMMM  \IN  OWtiKNATION 

AM)|\irK<>\I  (0;(  I  KXKXMKVMIII.K  I  R-VNSl  I  lOMNC.  fK<»M  IHV  TO  PSV 

Jgfi  L^^nu  BS.  RRT.  Luuimoim  Stoic  Univcrwly  Heulth  Scicn*;c4  Center,  Shrcvcpon.  LA 

Inlroductlon:  Bilcvc!^  (Mallinckrixll  PB  840)  i\  n  prcwurc  hdscd  minlc  of  vcniilulion  that 
allous  uiin-NirulctI  spttnljncouv  hfculhin^:  ul  Jiiy  p<iint  in  ihc  mechanKjl  vcnlilatit)n  ivclc  ll 
his  dlsu  hccn  Jcstnhcd  as  j  hkhIc  in  which  ihc  paltcnt  i>  dIUmcd  in  brcaih  sponlancousK  at 
two  IcvcK  ol  PEEP  In  ihc  absence  uf  spiintancous  brcalhing.  Bilcvcl  prmluccs  a  mcchanital 
breulh  cycle  identical  to  pressure  conlrnl  \eniilaiion  (PCV),  Benefits  of  BiLcvel  include  the 
abilily  lo  deliver  a  pressure  based  venliialmn  siratcpy  wilh  improved  palienlscniilalor  syn- 
chrony and  a  decreased  need  for  scdalion  CiLst'  Sunimury:  A  30  year-old  male  iivas  adiiiillcd 
lo  our  tniumu  unit  foJUmint:  u  niotor  vehicle  accidcnl  vMlh  chcsl  trauma  and  subsequent 
development  o(  ARDS  A  iun^  protective  strategy  of  low-lrcqucncy  PC'V  was  used  to  sup- 
port oxygenation  while  accepting  hypcrcapnca,  A,s  ihe  patient's  lung  injury  gradually 
improved,  attempts  to  transition  from  PCV  to  pressure  support  ventilation  (PSVi  yielded 
improved  CO;  clearance  yet  dccrrascd  P,<i;/F,(>;  ratio.  The  PB  840  ventilator  was  initialed 
with  Bilxvel  to  allow  spontaneous  breathing  while  maintaining  a  pressure  based  vcntilatu)n 
siralcgy.  Oxygenation  was  maintained  and  even  improved  with  the  use  of  Bil-evel  Minute 
ventilation,  and  thus  CO;  clearance  was  augmented  with  the  capability  of  the  patient  lo 
supenmposc  spontaneous,  prevsurc  supponed  breathing.  This  also  allowed  the  use  of  lower 
ventilation  prc%surcs  for  the  ventilator  mandated  breaths.  As  the  patient's  lung  injury  contin- 
ued 10  improve,  vcniilalion  prcvsures  were  further  weaned  and  transition  lo  PSV  wa.s  well 
tolerated  with  eventual  removal  from  ventilatory  suppon.  Discussion:  The  advantages  of 
BiLcvel  in  this  patient  were  ihe  ability  lo  maintain  a  lengthy  inspiratory  time  (1:1  ratio)  for 
Ihc  ventilator  mandated  breaths  while  allowing  pressure  supported  spontaneous  breathing  at 
any  point  in  the  mechanical  ventilation  cycle.  This  strategy  mainlamed  oxygenation  while 
allowing  spontaneous  breathing  to  augment  CO:  clearance 

Ventilator  ManaKemenI  Summary 


Day 


Ventilator  Panimctcn. 


pH 


P»COI         Pa02/I""iO: 


Mode  Peak.., /PEEP 

Frcq 

I:E  PS 

VElLMinl 

#22 

PCV 

40/14 

10 

1:1 

7.5 

7.14 

71 

255 

PSV 

40/14 

26 

13.2 

7.21 

53 

140 

ttli 

PSV 

40/14 

26 

16.6 

7.42 

46 

131 

BiUvcl 

.30/12 

6 

1:1   2.^ 

12.0 

7.35 

56 

176 

»25 

BiUvel 

28/10 

6 

1:1   25 

13,0 

7.44 

51 

260 

#30 

BiUvel 

24/10 

6 

1:1    18 

10,8 

7.34 

45 

271 

#31 

BiUvcl 

20/ 10 

6 

1:1    18 

13  6 

7.38 

37 

3.30 

#32 

PSV 

18/10 

8 

15.4 

7,50 

30 

234 

#34 

PSV 

14/5 

9 

16  1 

7,45 

31 

328 

L  Coniad.  SA.  Advances  in  the  Management  of  Respiratory  Failure  -  Advanced  Strategics  for 
Mechanical  Ventilation  m  Severe  Acute  Respiratory  Failure,  A.S/^/0  youmfl/  1 996.42(3 1  204- 
206.  OF-0 1-007 


AUTOFLOW  IN  F»C'V+  MOOll  RI-DICFS  PARALYTIC  INThRVKNTION 
Kcnnclh  Millcr.RRT.MLd:  Dr.  Juy  Kaulnun.  Or  Keith  Krcii/.  Paul  Miller.  RRT; 
Chris  M(«>rc.  Rpharm.  Lehigh  Valley  Hospital    Ailcniown.  PA  IK  10^ 
InlnidiH-tion:  V\c  utili/alinn  of  paralytic  drugs  has  htxtiriK*  an  c*sscniial  phamtacologKal 
intervention  during  inverse  ratio  pressure  conlnji  venlilalion'  The  setting  r)f  a  Umg  rnspiratory 
Uiik:  li» elevate  the  mean  airway  pa-ssure  istiften  hk-I  withdeU:norati<»n  mclmital  puramclcn 
in  the  responsive  ventilated  patient  Hisinncally.  ventjlal<ir.  h.ivc  l<x:kc-ii  out  the  patient  tn^m 
breathing  spiinuineously  dunng  the  fixed  niandulory  inspiratory  pha.se  which  leads  ti> pixir 
p;Uieni-ventilalor  interlacing,  a-duction  indelivercd  lidaj  volume,  reduced  venulalmoand 
)xygen  deviluration-  The  adminislrainm  of  ph;uTnat:o|ogieal  paralysis  is  usually  nccc^^ary  lo 
re-estahhsh  palienl-venlilalor  synchnmy  The  I>rager  Fivita  vcnlilatin  with  Autoflow  allows 
the  piitienl  to  access  fl()w  and  inlerad  witfi  llie  ventilator  ihrr.ughoui  the  inspiraiory  phase  <»f 
mandatory  venlilalion.  eliminating  the  need  to  administer  paralytics  We  pa*scnt  a  case  study 
that  demonstrates  this  view,  Cast  Summary:  A  fifty-three  year  old  male  was  admitted  with 
acute  pancreatitis.  After  surgical  inter. enuon  he  was  succcvsfuUy  placed  on  ctmvcnbonal  vol- 
ume venlilalion.  I^ter.  in  the  clinical  course,  he  developed  sepsis  induced  ARDS  P/F  ratio 
dropjx-d  heli>w  l(X)  and  chest  x-ray  demon sir.itetl  bilateral  pulni<inary  infiltrates  Prevsurc  con- 
trol venlilalion  was  msiiiutcd  with  an  inspiratory  ume  ol  two  sec«>nds  Phannacological  paral- 
ysis was  inilialed  lo  maintain  palienl  venulator  synchn>ny  and  adequate  levels  of  gas 
exchange .Cisatracurium  was  administered  for  a  total  of  eighteen  consecutive  days  poor  lo  ini- 
tiation of  ventilatory  support  with  the  tviia.  Dunng  the  clinical  coui\e.  the  dosage  needed  lo 
be  inca-ascd  on  a  daily  basis  to  maintain  the  desired  clinical  endpomLs.  On  the  eighteenth  day 
the  paucnl  a-quirvd  a  rale  of  1 3mcg/kg/minule  or  25(X)mg  of  paralytic  per  day  lo  achieve  and 
maintain  the  desired  clinicil  endpoini.s.  Dunng  clinical  siabili/alion  several  allcmpls  were 
made  to  remove  Cisatracunum  lo  assess  neuromuscular  function  and  pauenl  responsiveness. 
Bach  allempl  failed  secondary  to  patient -ventilator  dysynchrony  asstxiaUxl  with  tachyptiea. 
Lichycardia,  and  oxygen  dcsaturation.  After  ihe  third  failed  challenge,  ihe  palieni  was  placed 
on  the  F.viUi  ventilator  in  the  PCV-i-  mode  with  the  identical  ventilatory  paranKlcrs.  Improved 
ventilator-|iaticiiI  interfacing  allowed  distonunualion  of  the  paralytic  dmg  Thnxighoul  the 
remaininj^  Jinicil  courNc  ol  niandainn.  ventilation  no  re  administration  ol  a  paralytic  was 
necessary  despite  inca'aiing  the  inspiratory  lime  Sponlaneous  inieracuons  wea-  noted  dunng 
the  inspiratory  phase  of  ventilation  wiih  no  reducuon  in  the  mean  airway  pressure.  Weaning  of 
the  p;itient  is  currently  progressing  via  pressure  support.  Conclusion:  PaiicnLs  with  respiratory 
failure  K.-quiniig  inverse  ralio  pa-ssua-  control  venlilalion  need  drug  free  penods  during  the 
inluMon  nl  paraKlic  nicdicauoiis  ti>o\aluaie  the  neurological  status  and  to  aduce  the  nskot 
prolonged  poralv  sis  when  the  paralyUc  is  distontiiiued.  Clinical  assessment  dunng  paralylic 
adminislralion  is  critical  in  evaluating  patient  responsiveness  and  neuromuscular  function-  A 
long  inspiratory  time  is  necessary  to  maintain  an  adequate  mean  airway  prevsure  to  insure  ade- 
quate oxygenation  in  these  palienLs.  Conventional  ventilators  nsquire  patient- venlilalor 
s\  nchronv  to  iiuuniain  adequate  mean  ;urway  prevsua';  making  the  discontinuation  of  paralyt- 
ics pnihlciiKilic  Our  case  demonslrales  that  use  of  Autoflow  in  the  PCV+  mode  allows 
patient-ventilator  while  maintaining  mean  airway  pressure  without  the  ulili/alitm  of  pharma- 
cological paralysis. 

1  Luce  J  Aruli-  iMni-  Injun  and  ihe  Acule  Respirator,  Duuress  SyTuirome.  CnticalC'jrc  Med 
1498.26.369-375. 

2  l^chm^S  Open  Up  the  Lung  and  Keep  the  Lunft  Open.  Inteasive  Care  Med,           OF-Q 1-010 
1992:18  319-322  


THE  UTILIZATION  OF  THE  VOLUMETRIC  DIFFUSIVE  RESPIRATOR  TO  IMPROVE 

OXYGENATION  AND  CONTROL  INTRACEREBRAL  PRESSURE 
Kenneth  Miller.RRT.MEd.  William  Dougherty.  MD;  Steven  Pyne,  RRT.BS;  Knstm 


Sedler.  RRT;  Ronnie  Wihlem.RN  Lehigh  Valley  Hospital-  Allentown.  PA  18105 
Introduction:  The  nianagenieni  of  the  patient  w  ho  presenLs  with  a  significant  intracerebral 
injury  and  who  later  develops  pulmonary  decompensation  can  he  very  challenging  Attempts 
to  promote  mucokinesis  via  pulmonary  drainage  or  extemal  percussion  can  cause  significant 
increases  in  the  intracerebral  pressure  lICP).  Pulmonary  decompensation  leads  to  poor  oxv- 
genalion  and  inadequate  ventilation  that  can  contribute  to  an  increase  in  ICP.  Venlilalor 
management,  which  is  directed  at  elevating  the  mean  airway  pressure,  can  impair  cerebral 
venous  blood  and  play  a  role  in  nsing  the  ICP'    The  challenge  that  the  clinician  faces  is  how 
lo  promote  g^Kxi  pulmonary  hygiene  and  oxygenation  wiihuut  negatively  intlucncing  the 
ICP.  We  present  a  case  study  in  w  hich  these  clinical  endpomts  were  achieved  by  utilizing 
the  Volumemc  Diffusive  Respirator  (VDR). 

Case  Summary:  An  eighteen  year  old  female  who  was  involved  in  a  MVA  was  admitted  to 
the  Trauma-Neuai  unit.  On  admission  the  diagnosis  of  several  small  punctate  hemorrhages 
was  made.  The  patient  responded  to  noxious  simulate  but  did  not  follow  simple  commands,  a 
Glascow  Score  of  nine  was  assigned.  Intubation  and  placement  of  an  inlraventncular  drain 
was  inserted  for  inira-cerebral  pressure  conUoL  PIOi/FIO;  (P/F)  ratio  was  600  and  chest  \- 
ray  unremarkable  upon  admission.  Pedestrian  ventilatory  parameters  were  set  to  mamiain  a 
PaCO:  around  30  ton-  and  FIO;  of  309'r  to  maintain  a  Pa02  around  100  torr  or  P/I-  ralio  330- 
I.ung  compliance  was  50cc/cTn/H;0.  Three  days  post  admission  chest  x-ray  revealed  small 
bilateral  intillrales  and  the  P/F  ratio  dropped  to  2f.)0.  There  was  a  noticeable  increase  in  ICP 
and  the  palienl  was  placed  in  a  chemically  induced  coma  along  with  aggressive  diuresis. 
Twenty-four  hours  later  bilateral  infiltrates  were  noted  on  chest  x-ray  and  the  P/F  ratio 
dropped  lo  81  on  FI02  100%.  Lung  compliance  deteriorated  to  30cc/cm/H;0  Secretions  were 
noted  to  be  mucopurulent  and  altempls  to  facilitate  mucus  removal  with  manual  hand-ventila 
lion  was  terminated  secondary  lo  increased  ICP.  Efforts  at  positioning  to  enhance  pulmonary 
drainage  or  perform  external  pereussion  were  lemiinaied  secund.uy  to  significant  elc\ations 
in  the  ICP  The  decision  was  made  to  change  the  ventilator  strategy  from  cunventional  venti- 
lation and  utilize  the  VDR,  Initial  parameters  were  peak  inspiratory  pressure  of  42cm/H;(). 
PEEP  14cm/H:0.  rate  of  1 5.  1 : 1  inspiratory /expiratory  ralio  and  RO;  I(X)9^.  Upon  initiation 
of  the  VDR  secretion  removal  was  enhanced  w  ithout  increase  in  ICP.  Within  sixteen  hours 
after  initiation  of  the  VDR  the  P/F  ratio  increased  to  280  on  45'/f  FIO2.  Within  thirty-six 
hours  there  was  a  visible  decrease  in  pulmonary  infiltrates  via  chest  x-ray,  ICP  was  reduced  lo 
an  acceptable  level,  I'he  FI02  was  reduced  lower  with  no  reduced  in  the  P/F  ratio. 
Conclusion:  Management  of  the  patient  w  ith  intracerebral  injury  and  respiratory  decompen- 
sation is  complex  and  problematic.  The  VDR  provides  solutions  to  some  of  the  problems 
associated  with  ihis  type  of  clinical  picture.  By  providing  internal  pulmonary  pereussion  via 
its  oscillatory  mechanics  and  improving  oxygenation  with  its  diffusive  function  pulmonary 
endpoinls  can  be  achieved  without  significant  negative  effect  on  the  ICP.  Davis  and 
associates-  demonstrated  this  previously  and  our  case  summary  supports  their  findings. 

1.  Schedl  R.  Ventilator  DepenJent  Modifuation  of  the  Intercranial  Pressure  Cur\e.  J. 
Clinical  Monitor  1987;3:326, 

2.  Davis  K.  Hurst  J.  Branson  R.  Hinh  Frequency  Percussive  Ventilation. 
Problems  in  Respiratory  Care;  1989;  39-47. 
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EzPAPi^'^'  AN  ALTERNATIVE  IN  LUNG  EXPANSION  THER.\PY 

Brian  M.  Daniel.  RRT:  Jeffrey  L.  Tamow.  RRT 

Moffitl/Long  Hospitals 

University  of  California.  San  Francisco 

Background:  There  are  a  number  of  conventional  therapies  available  to 
re-e\pand  lung  parenchyma  in  patients  with  clinically  diagnosed  atelecta- 
sis (incentive  spirometry,  positioning,  chest  physiotherapy).  Intermittent 
positive  pressure  breathing  (IPPB)  has  been  suggested  in  cases  where 
patients  did  not  respond  to.  or  could  not  cooperate  with  other  therapies. 
EzPAP^^'  (Positive  Airway  Pressure  Therapy  System)  might  be 
alternative  to  IPPB  in  re-expanding  atelectatic  lung  parenchyma.  We 
therefore,  observed  eight  patients  in  the  Neuro-  Intensive  Care  Unit  who 
were  ordered  for  lung  expansion  therapy.  All  patients  had  either 
unilateral  or  bilateral  atelectasis.  All  were  on  supplemental  oxygen  of 
1007r  via  a  facemask  and  a  Misty  Ox®  high  flow  nebulizer.  The  mean 
oxygen  saturations  were  90+29^. 

Methods:  K/PAP'^^  was  administered  every2-4  hours  around  the  clock. 
Therapy  was  performed  tlrst  by  mouthpiece  with  supplemental  oxygen; 
and  if  the  patient's  saturations  fell  below  the  pre-therapy  level.  EzPAP™ 
was  then  administered  by  facemask  with  supplemental  oxygen.  Oxygen 
flow  was  (via  oxygen  flow  meter),  maintained  to  achieve  an  expiratory 
pressure  of  10-20  cmH20. 

Result-s:  After  breathing  10  to  20  breaths  on  the  EzPAP'^^  system, 
oxygen  saturation  increased  to  a  mean  of  94+2'^f  in  all  patients.  The  mask 
was  removed  and  the  patients  were  instructed  to  cough.  This  sequence 
was  repeated  3  lo  4  times.  Of  the  patients  that  were  observed,  only  one 
eventually  required  intubation,  due  to  a  change  in  menial  status  and 
unable  to  protect  the  airw  a\ , 

Conclusion:  Based  upon  the  preliminar>  obser\aiional  findings. 
EzPAP'^'  ma\  offer  a  safe,  effective  alternative  lung  expansion  therapy 
n  the  treatment  of  atelectasis  in  critically  ill  patients.  To  truly  establish  a 
role  for  E/PAP'^'  in  this  area  of  respirator>  care,  further  randomized 
studies  w  ill  be  needed. 
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HIGH  ntKyi  KN(  \  osciij  jVTORY  ventilation  in  adults  vmn  ards 

Dr.  Ji.-lla'\  Milk-f.  Miri !  M.-.lii!il  Direcinr. Pulmonologisl.  Inlemisl.  Aullman  Hospilal. 
Ouil.in.  Ohm  / 1>  Rolx-n  Miller.  Mcdkal  Dirrclor  of  Rcspirjluni  Cjk.  PulinniioKi!;iil. 
Inlemisl.  .Xulliiun  IKispilal.  Cinlon.  Ohio/  Dr  Ia.uI  N.i>h,i«.iii.  hilinorioloeisl.  Ink-mivl. 
Sleep  SpeeialiM.  .-\ullllKin  1  lospiul.  Culloil.  Ohm  /  Thmiias  J  I'.iris,  KK  1 .  K(  P.  Clinii.al 
Spceialisl.  ,\iillman  Hospilal.  Caiilon.  Ohio  /  Lkmglas  Uiuby,  RR 1.  RCP.  Respiralor)  Ciin; 
Manager.  Aullman  Hospilal.  Canlon.  Ohio  /  Tllonias  F.  Opeka.  RRT.  RCP.  Clinical 
.Spccialisl,  .-Xullman  Hospilal.  Canlon.  Ohio  /  Tiinolln  Liir.on,  RRT.  RCP.  IVnnalal  /  Peili- 
alric  Speeialisl.  .Aullman  Hospilal.  Canlon.  Ohio. 

High  [■rcqueney  Oscillalor>  Venlil.ilion  llll()V)hasbccn  in  use  lor  ,i  luimlvrolyam.  in 
nconales  lor  Ihe  tivalmenl  ol  Respiialon  I  )isin;ss  .Syndamie  iRIlS  I  mosiK  due  lo  a  loss  of 
.ulfaclani  in  Ihe  lungs.  In  .AJull  Respiraloi-y  Dislres.s  Syndrome  (.\RDSl.  adults  also  lose 
surfaelanl.  causing  dcva-a-sed  lidal  volume  1  Vl).  decrt^ased  iiirway  dislenuon  and  increased 
airivay  resislance.  rcsulling  in  volulrauma.  HFOV  provides  a  consislenl  mean  airway  pa-s- 
sua-  i'M.API  which  in  lum  a-cmils  .iKcoli  /  Unii;  volume  Ihal  w.is  cilhei  infilu-jled  .uid/or 
had  hecome  alelcclalic  H10\  is  dcscnivd  .is  .nespiral..r>  r.iic  ol  >  isilhpm  HI-OV 
.hould  he  used  on  adull  p.ilienls  w  hen  com  enlioiia!  \olume  vcnlil.iuon  aiul/or  pressua  con- 
Inil  venlilalion  have  hecome  insufUcienl  enough  lo  mainlain  adequale  oxygcnalion  and  cai- 
fwn  dioxide  eliminalion.  or  peak  inspiralory  pa-ssures  >  4.'icmH20  and  M.AP  >  22cinH20 
in  eitllei  mixle  of  venlilalion.  Crileria  for  HI-OV  include  an  Ovygcn  Index  lOI)  >  1-1.  in  iwo 
;incnal  hlixid  gases  lABG'sl  wilhin  a  six  hour  period  lOI  =  100  x  Fi02  x  MAP/Pa02). 
Place  an  arlcnal  line  and  CVP  for  moniloring  pressures  and  serial  ABG"s.  Mainlain  a  nor- 
mal Mean  Anenal  Pressure  I  minimum  of  MiinmHgl  and  CVP  should  he  1 5.20mmHg. 
Starting  p;u-jmeleiN  for  HFO\'  are  as  follows;  Fi02  al  lOOQ .  MAP  siarted  al  4-8cmH20  > 
MAP  on  CM  V  nuxle  of  convenlional  venlilalion.  and  increased  by  mcremenls  of  1  - 
2cmH20 10  achieve  oplimal  lung  volume.  Oplimal  lung  volume  is  reached  once  lliere  is  an 
increase  in  Sp02  enabling  a  dcxrease  in  Ihe  E-i02.  and  a  CXR  reveals  ihe  righl  hemi- 
diaphr.igni  .il  the  T>l->l-5  level  wilh  clc.ir  lung  lields.  Flowrale  al  max  flow  of -40  Ipm.  Frc- 
qucncv  starts  ,ii  (i  I  Icily  1 1 1/ 1  w  here  111/  =  (lOhpm.  The  Delta-P  or  pmer  setting  is  started  at 
4  0  and  mca-aseil  unlil  the  chesl  \  ibrjtes  dow  n  lo  the  level  of  the  gaiin.  Percent  inspiratory 
lime  IS  suirted  at  :^y'i.  The  amplitude  Iwhich  is  controlled  by  Delta-P)  can  he  increased  to 
improve  ventilation  (C02  removal  I  in  increments  of  .'icmH20.  Should  the  PaC02  still  he 
high  after  the  amplitude  is  increa.sed  by  20cmH2O.  the  frequency  can  be  decreased  by  I  Hz. 
The  goiil  IS  lo  use  the  highest  frequency  possible.  Slightly  deflating  the  ETT  cuff  to  prcivide 
a  leak  may  also  decrease  PaC02  Tlie  pereent  inspiratory  time  should  be  kept  at  33*.  How- 
ever, il  may  be  increased  only  lo  decrcise  P.iC02  or  increase  PaO:  w  hen  fX-lla-P  is  maxi- 
mized and  frequency  is  minimi/cd  lo  IH/  Tlie  Fi02  can  be  wc.uied  for  .incnal  saturation  > 
S8'"r .  and  once  the  Fi02  is  40-00'^:  the  M.\Pc;in  he  decreased  in  increments  of  lcmH20 
The  amplitude  is  weaned  by  increments  of  .')cmH20  lor  PaC02  <  desired  goal.  Failure  cri- 
lena  include  the  inability  lo  decrease  the  Fi02  by  lOW  within  24hrs.  of  institution,  or  failure 
to  improve  or  mainlain  adequate  venlilalion  with  PaC02  <  1  OOnimHg  and  the  pH  >  7. 1 5. 
.\n  Ol  <  42  at  24hn..  of  insuniung  HFOV  is  a  good  indicalor  of  a  posilive  response.  Param- 
eterN  for  convcrNion  from  HFOV  to  CMV  are;  Fi02  <  40';t,  MAP  1  .'i-2(VmH20.  and 
amplitude  <  4l)cmH20.  The  success  rate  for  Ihe  use  of  HFOV  on  adults  at  Aultman  Hospi- 
lal has  been  S.S' ;  w  ith  the  key  element  being  early  intervention.  OF-01  -023 


BliNCH  TE.ST  OF  THF,  DRAGER  EVITA  4  VENTILATOR  WITH 
HELIUM-OXYGEN  MIXTURES. 

Gregory  Ward  RRT.  Flclchcr  Allen  Heallh  Care.  Burlington.  VT. 


BACKCROUNl):  We  compared  Ihe  set  tidal  volumes  to  the  delivered 
lidal  volumes  on  the  Drager  Fvila  4  venlilalor  al  2\'7r.?,09r  and  409r  Oxy- 
gen and  Helium  niixlures.  He02  is  used  lo  Ireal  patients  wilh  upper 
airway  obstruction  hy  protnoling  laminar  now  past  the  ohslruclion  thus 
reducing  the  work  ofhrcalhing.  MKTHODS:  All  tests  were  performed 
with  the" ventilator  in  Ihe  volume  CMV  mode,  adult  and  pediatric  ranges. 
Ilowsensor  turned  oft  and  remov  ed.  and  autotlow  off.  Volumes  and  Oxy- 
gen concentralion  ueic  measured  with  a  Bio-Tek  VT-Plus  (  Winooski, 
VT).    RP:SILTS:  Using  lOO^i  Helium  connected  to  the  air  inlet  of  the 
venlilalor.  il  was  found  Ihal  the  set  and  measured  lidal  volumes  were  not 
linear  al  different  He02  concentrations. 


■«TUiiV*kn* 


L 


CONCLUSION:  Based  on  our  limited  lab  evaluation  and  clinical  experi- 
ence, we  feel  that  the  Drager  E4  can  be  safely  used  in  adult  and  pediatric 
modes  using  xokinie  CMV  when  Ihe  flow  monitoring  is  turned  off  and 
the  flowsensor  removed.  We  now  utili/e  the  above  chart  to  determme  the 
delivered  tidal  volume.  Further  testing  will  examine  SIMV,  pressure  sup- 
port and  rise  time.  OF-01  -024 


PRESSLfRE  SUPPORT  LEVEIES  FOR  SUCCESSFUL  WEANING  FROM  MECHANICAL 

V'ENTILATION  -  Glen  R.  C.xJJiiiginn.  RCP.  RRT 

Kaiser  Permanente  Orange  County  Medical  Center,  Anaheim,  Ca. 

BACKGROIIND:  A  recent  stud>  ( Am  J  Respir  Crit  Care  Med  1998  Dec)  demonstrated 
thalT-tube  tnalsolafew  hours  induration  may  serve  as  an  indicator  of  a  patient's  ability 
and  readiness  to  be  weaned  from  mechanical  \enlJlalion.  Another  study  ( N  Engl  J  Med 
1995  Feb)  ulili/cd  ihe  technique  of  placing  the  patient  on  a  Pressure  Suppt>n  of  1 S  cmH20 
and  then  reducinj:  the  pressure  2  lo  4  cinH20  per  day  as  tolerated.  Although  both  studies 
suggest  thai  these  methods  may  be  somewhat  effective,  they  require  additional  utilization 
nf  Respiratory  slalTing  resources,  as  well  as  the  associated  cost  of  maicnals  and  supphes. 
PL  RPOSE:  To  identify  and  demonstrate  an  optimal  pressure  supptirl  le\els  that  success- 
lulK  promote  weaning  from  mechanical  ventilation  without  uiili/ing  tabor  and  ume  intense 
i-tubc  or  Pressure  Support  mals.  METHOD:  A  sample pttpulalion  of  10(1  patjents  requir- 
ing invasive  mechanical  ventilation  were  randomly  selected  and  retrospectively  reviewed 
to  evaluate  what  pressure  support  levels  were  utilized  immediately  prior  lo  discontinuing 
mechanical  ventilation.  Mechanical  ventilation  tor  all  patients  in  llie  study  was  perfomied 
using  the  Piirilan  Bennett  720OAE  ventilator.  Neonates  «6  months)  and  "DNR'"  (Do  Not 
Resuscitate  I  patients  were  excluded  from  the  study  crileria.  However,  2  pediatric  patients 
(ages  15  and  17)  that  were  cared  for  in  our  adult  ICU  were  included  in  the  study. 
Linsuccessful  weaning  was  delmed  as  re-insiiiution  of  mechanical  ventilation  wilhin  72 
hours  and  was  determined  by  the  palient's  clinical  presentation  and  pertinent  invasive  and 
non-invasive  data. 
RF^iULTS: 


'^tpj 

KXI'K.RIKNCK;  Ilic  Ql  linil  JcM;lo|vd  h\  our  Kcspir.itiir>  Cue  .Sen  itcs  Department 
proved  cxlremel)  useful  for  outeoiiie  analysis  of  ventilator  ni.inapement.  C'ONC'l-l'SION: 
Their  was  a  %'7(  suecess  rate  when  weaning  patients  from  mechanical  venlilalion  utilizing 
a  mean  pressure  support  leselof  1.1.2  eiiiH20  and  this  may  ho  ahighly  etiectiveand  less 
rc'souac  allcmative  to  T-tube  and  Pa-ssure  Support  tnals  However,  additional  data  would 
be  helpful  to  belter  suggest  which  managemenl  lechnique  should  be  ulili/ed  lor  diflercnt 
patient  ptipulations.  With  so  many  variables  in\ol\ed  w  ith  the  weaning  piocess.  it  w  ould 
behoove  us  as  bedside  clinicians  to  note  a  conclusuin  that  was  reached  in  anolller  study 
iCrit  Care  Med  IIW  Nov)  thai  slated:  "The  manner  in  which  tlie  mode  ol  weaning  is 
applied  may  have  a  greater  effect  on  the  likelihixxl  of  weaning  than  the         OF-01 -032 
mode  iLself  ■'  


Heliox  Ventilation  in  a  Dog  with  Induced  .\RDS 

Nisar  Ashraf.  Meka  Brewer.  Muhammad  R.  Khan.  Respiraiop,  Therapy  Program.  Indi- 
ana University.  Jeff  Attwtxxl.  RRT.  Respiratory  Care.  Clanan  Health.  Linda  Van 
Sender.  EdD.  RRT.  Respiralory  Therapy  Program.  Schools  of  Allied  Health  Sciences 

and  Medicine.  Indiana  University. 
BACKGROUND  Evidence  has  suggested  that  smaller  tidal  volumes  and  higher  end- 
expiratory  lung  volumes  may  protect  adult  re.spiratory  distress  syndrome  1  ARDS  I 
patients  from  ftinher  ventilator  associated  lung  injury  and  may  improve  outcomes. 
Heliox  ( a  mixture  of  helium  and  oxygen )  has  been  shown  to  decrease  airway  resistance 
in  intubated  patients,  and  relieve  dyspnea  in  nonintubatcd  patients  In  addition,  cartton 
dioxide  elimination  is  enhanced  due  lo  its  rapid  diflusion  through  heliox.  The  purpose 
of  this  study  was  to  evaluate  whether  the  use  ol  reduced  tidal  \  olumc  ventilation  will) 
heliox  in  an  ARDS  induced  lab  animal  would  result  in  improved  ventilation  and 
decreased  PC02  levels  compared  lo  \  entilalion  w  ilh  :m  02/N2  mixture. 
METHODS  A  trial  was  conducted  on  a  hound  weighing  25  kilograms.  Sodium  phe- 
nobaibilal  1 .10  mg/kg )  and  pancuronium  baimide  H).  I  mg  /kg  I  w  ere  used  lo  initiate 
.incslhesia  and  paralysis.  ARDS  was  induced  b\  infusing  oleic  acid  lO.  1 2ml/kg)  into 
the  nghl  atnum  over  five  minutes.  A  Siemens  M)()\  \ eiuilator  was  utilized  hasc-d  on 
prc\  lous  studies  demonstrating  that  the  use  of  SI  I' ;  He/2(1'  i  02  w  ith  this  machine  had 
no  effect  on  deliv  ered  tidal  voFume  or  FI02  w  hen  used  in  a  volume  controlled  mixle. 
Initial  ventilator  settings  were  tidal  volume  .tOOmI  ( 1 2cc/kg).  f- 1 4.  M^r  02  and  .1  cm 
PEEP.  02  and  PEEP  levels  were  adjusted  to  maintain  oxygenation  as  the  degree  of 
lung  injury  progressed.  Stabilization  ixcurrcd  at  a  nuxture-  of  7l)<'r  Oy.W9(  N;  wilh  a 
resultant  PaO^/FiO;  ratio  of  <20(1  confimiing  ARDS.  Al  this  point  Ihe  dog  was  alter- 
nated betweeti  heliox  lO'/rChMVc  He  and  7b9tO:/309rN;  at  varying  lidal  volumes  and 
arterial  blood  gases  were  collected  and  analyzed. 

RESULTS  There  was  little  difference  in  pH  or  PaCO;  between  heliox  and  0;/N;al  Ihe 
\anous  ventilator  sellings,  (see  Table  1 

EXPERIENCE  Because  ol  its  phy  sical  characteristics,  we  had  expected  heliox  venti- 
lation to  be  supenor.  One  possible  explanation  w  by  this  did  not  occur  may  be  related  to 
the  mixierately  low  concentration  of  helium  ( 311'  i  I  being  delnere-d.  Revisions  to  our 
slud\  protiKoi  are-  being  e\  aluated  pnor  to  perfonning  further  rescareh. 
CONCLUSION  ITic  use  of  heliox  did  not  improve  venulation  in  a  dog  w  ith  induced 
ARDS 

Mean  pH  and  PaCO;  at  Various  Ventilator  Settings  for  Heliox  vs  O1/N2 


VrlmD/PEEPlmmHRl 

Heliox  pH 

Oj/N.pH 

Heliox  PuCOj 

oyNiPucoj 

.100/7  5 

7  11) 

7  1: 

«)9 

ftti.b 

.11X1/10 

699 

(1*1 

81.0 

82.8 

:i«i/  [f 

(».S7 

6S7 

118.1 

1.10.0 
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A  NEW  VAIAKl)  MOI.DINC  I  HAMItIK  (MICI VVI  m  I-OSIIIN  K 
KX1MRA1()K\  I'RKSSl  RK 

k'liUOi'.  MlUhi'll.  S.ii.i  I  "u  H.ili-..  Kiinlvrly  J,  W  iciv.-nu. 

Mark  W  Nagtl.  Ki>lx.n  \\   .NUmim  oiiU  Daiiicl  K.  Enjjclba'lh 

Tnidcll  Medical  Aerosol  Laboraloty.  London.  Canada 

Burk);nHind:  There  is  incaMsing  inlca-sl  in  Ihe  .ipplitaluin  of  posilivc  expir.iiory 
pa-sMjrv  ihiT.ipy  in conjuiKiiiin  with  deh\er\  nl  nieditJiion  in  niainuin  airway  patency 
tor  patients  « ith  bniiicho-ci'iiMnctue  diseases,  such  as  asthma  .ind  COI'I)  Valved  hiild- 
in;;  chaniher.  I  \  Ht'sl  peniiit  luticnts  with  ini|XTlecl  ciKirdiiiatiiin  In  use  iiielcivd  dose 

nhileiN  (MDlsl  ellectisely  and  mininii/e  sysleiiiic  abvirplHin  nl  dnij;  deposited  as  coap*' 
piinicles  in  the  upper  a'spir.itorv  tract.  We  comp.ired  the  m  viiro  perlbniunce  ol  a  new 
VHC  with  positi\e  eipiralor>'  prcssuiv  capability  I  Aen>PliP  "  VHC,  Monaghan  Medical 
C'oip..  Plattsburgh.  NY  (n=5  deviccsli  w  iih  that  ol  the  AeroChaniber  Plus"  VHC  lor  the 
delivery  ol  an  iintichohnergic  foniiulalion  I  Alnnent*:  18  ng/dose  ipratnipiuni  bromide 
(IPRlex  actuator  mouthpiece  of  the  pMni,  Hivhnnt:er-lni:elheim  Pharmaceuticals  Inc  l 
Methods:  Each  VHC  was  washed  with  an  ionic  detergent  and  dnpilned  to  minimi/e  the 

iHuence  of  elcclAistatic  ch-irge.  Measurements  ot  line  panicle  dose  I  H'l)    particles  < 
4.7  jlni  aeaidynanlic  dianK-ten  and  total  emitted  dose  (KDl  were  made  with  an  Andersen 
8-stage  cascade  impiictor  at  2S  .'  ±  0  5  1/min.  mpresenlative  of  inspiratory  How  rates  seen 

adult  patienLs  5-doses  wea'  initially  delisea-d  Iniill  a  pa-pnnied  ami  shaken  pMDl 
canister  at  45-s  intervals  dia-ctly  into  the  induction  port  of  the  impaclor  i  .S  a-plicales  i   llie 
paicedua-  was  undertaken  ( 1  nieasua-ment  with  each  VHCl.  with  the  dinir  pisition  of  the 
AeaiPEP'"  VHC  set  at  'D'  iminiinum  positive  expiratory  pa-ssua-l.  '3'  (mid-way  I  and 

6'  I  maximum).  The  stages  of  the  imp;ictor  and  the  VHC  were  then  assayed  foi  IPR  by 
HPLC  -UV  spectrophMomclry. 
Results: 

mean  ±  S.U 


AeroPEP"^"  VHC  (door  position  1 

AeroChambcr  Plus 
VHC 

vt 

0 

3 

6 

ED  (jigl 

1.1.4  ±0.6 

13.7  ±0.3 

13.3  +  0,4 

11.2±0.7 

FPDiue) 

9.4  ±0.6 

9.7  ±0.3 

9.3  ±0.4 

8.6  ±0.6 

FPF(<-r) 

70.2  ±1.7 

70.8  ±1.0 

70.2  ±1.4 

76.3  ±1.4 

Discussion:   The  dtnir  position  had  no  impact  on  any  of  ihe  perfonnancc  measures  ( 1- 
way  repeated  measures  .\N(  )\  \.  p  ^  0  10   Hk-  dillcrciices  helwecn  ED  and  KPD  for  the 
AekiPEP '"  VHC  (all  dixir  positions i  and  ..\cn<hambcr  Plus  "  VHCs  comp;ired  to  equiv 
aleni  values  for  die  AeniChamber  Plus"  VHCs  were  small  (p  <  0.014)  and  within  the 
normal  range  of  vanability  with  these  devices. 

Conclasion:    These  measuremenls  confirm  that  the  performance  of  the  AeniPEP'" 
VHC  on  inhalation  was  not  alTected  by  the  pre-scnce  of  the  positive  expiratory  pressure 
feature  that  operates  only  when  the  patient  exhales.  OF-01  -040 


NON-iNVASivi-:  posnivi-;  prhssi:rl  vi-.ntii.ation  and 

OXVCil-NATION:  A  CAl'TIONARY  TALI-; 
Lahsha  Welch.RR  1.  Kosa  VVoodnim.  RRT.  Wayne  Wallace.  BA.  RRT. 

David  Suh.  Ml).&  Hhanu  Pandiri.  MD 
Kaiser  Pcmianenle  West  Los  Angeles  Medical  Center.  Los  Angeles.  CA 

B.\CK(;R()UND:  Kaiser  Permancnlcs  West  l.os  Angeles  Medical 
Center  is  an  acute  care  hospital  serv  inj!  the  HMO's  members  on  the 
west  side  of  l.os  Angeles.  In  1997.  the  medical  center  instiluled  an 
aggressive  non-invasive  venlilalor  program  with  Ihe  goal  thai  betv^een 
\()-2{y/i  of  all  mechanical  vcniilalion  would  be  delivered  non- 
invasively.  Patients  were  trcalcd  uith  non-invasive  ventilator)'  (NIPPV) 
techniques  primarily  in  the  hospital's  telemetry  unit  and  ICL'.  although 
some  palienis  were  initialed  in  the  liincrgency  Departinenl.  The  equip- 
ment used  during  the  study  was  the  Respironics'"  ,ST-D  20  and  30 
series  non-invasive  venlilators.  METHODS:  71  palienis  were  placed 
on  NIPPV  and  arterial  blood  gases  were  obtained  immediately  prior  to 
initiation  of  NIPPV  and  within  one  hour  after  Iherapy  had  commenced. 
.•\  paired  Sttident's  T-test  was  used  to  evaluate  the  results.  REiSULTS; 
The  findings  are  summarized  in  the  table  below  (pH.  PaCOj.  and  PaO: 
are  mean  values): 


Betorc 

After 

p-value 

pH 

7.28 

7.35 

<.000l 

PaCOi 

72.5 

59.3 

<  .oodi 

PaOi 

87.4 

69.8 

.0007 

KXPKRIENCE:  As  expected,  the  patient's  pH  rose  and  the  paCO;  fell 
significantly  in  response  to  iherapy.  However.  paO;also  dropped  signif- 
icantly while  receiving  NIPPV.  The  rate  of  success  of  NIPPV  (patient's 
respiratory  failure  managed  successfully  without  inlubationi  for  this 
series  of  patients  was  still  a  robust  8().3'/< .  CONCLUSIONS:  This  is  a 
cautionary  tale  alerting  clinicians  to  exercise  extra  vigilance  In  ensure 
adequate  patient  oxygenation  during  NIPPV.  Older  BiPAP'^'  units  that 
deliver  oxygen  via  an  external  oxygen  How  meter  "bleed-in"  to  the 
patient  circuit  or  mask  may  not  be  capable  of  meeting  the  patient's  oxy- 
gen requirements.  It  is  hoped  that  newer  units  with  built-in  air/oxygen 
blenders  will  eliminate  this  dilemma. 
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LMPRO\  KD  OXYGENATION  .\NI)  CARBON  DIOXIDE  ELIMINATION  IN  AN 
ADULT  PATIENT  ITILIZING  HIGH  FREQIKNCV  OSCILATORV 
VENTILATION  AND  HELIOX. 

Chuck  Chnsloph  RRT.  \\  ends  I  jlone  RRT.  Debra  PcarMn  RRT,  and  Jeffery  Allwood  RRl , 
Clanan  Health  Partners.  Indionajxilis.  liiduina.  fillip  Gibbs  MD,  Depanmenl  of  Anesthesia 
Critical  Cjn:  Indmia  I  rineisilv  SJus'l  ol  Medicine. 

Introduction:  lur  several  vcirs.  HF(  )\  has  been  used  successfully  in  the  neonatal  and  pedi- 
atric panent  populanons.  In  addition,  anccdol.il  cases  have  been  rep*>ned  where  HI-t)V  h.is 
been  utilized  in  adults  weighing  >I(X)  kg  with  Javur.ible  results  One  possible  cunseiiiience  ot 
asing  HFOVon  larger  patienLs  is  the  ineffective  eliminatiim  of  carbon  dioxide  Studies  have 
shown  thai  breathing  a  helium-oxygen  mixlun?  (Heliox)  can  improve  ventilation  and  increase 
the  removal  of  carbon  dioxide.  This  case  report  illustrates  the  use  of  a  SensorMcdics  3  UX)A 
HFOV  in  combination  with  Heliox  to  sufficiently  ventilate  an  adult  patient  suffering  from 
ARDS 

Summary:  .\  47  year  old  with  a  seven-day  hislnrv  of  mechanical  ventilation  and  necrotic  pan- 
creatitis was  tran.sixmcd  from  an  outlying  hospiial  to  our  f.icililv  secondarv  lo  continued  dete- 
rioration of  respiratory  status.  He  vv.is  placed  nn  .i  Serso  MK).\  and  required  mulliple  ventilator 
adjustments  including  inverse  IE  ralin  and  optimal  Pld-P  siuJics  in  an  anempi  to  improve 
oxygenauon.  His  pulmonary  condition  continued  to  worsen  despite  increases  in  Fi02.  rale, 
and  Peep,  The  decision  lo  try  HFOV  was  made  A  cylinder  containing  an  8(1/20  helium-oxv  - 
gen  mixture  was  on  stand  by  if  needed  to  decrease  llie  C02-  Patient  was  placed  on  HFOV  wilh 
a  resultant  increase  in  Pa02;  however.  PaC02  increased  I  lUSmniHg)  despite  adjustnienls  to 
Delta  P,  frequency,  and  Inspiratory  Time  Heliox  was  initialed  resulling  in  a  .^O'^f  decrease  in 
PaC02.  Pahcnl  w'as  slabili/ed  wilti  sellings  of  MAP=20,  IX-lta  P=54.  Fi02  0,70,  frequency 
3Hz,  and  Inspiratory  Tune  33'r  Oxvgenalion  improved  allowing  Ihe  n02  ;ind  M,*\P  lo  he 
decreased.  Improved  oxygenalii>n  allowed  for  an  incre-ase  in  the  delivered  helium  pereentage 
resulting  in  fuitfier  decrease  of  Ihe  PaC02   Ilie  lollow  me  chan  illustralcs  a  sample  i>l  .-XBG's 
and  sclcxt  venulalor  parameters  obt.uned  befnie  .ind  diinne  st-vcral  davs  ol  HFOV  .md  Heliox 
therapy  The  following  chart  illustrates  a  sample  of  .XHtis  obtained  beture  .uid  diinng  several 
days  of  HFOV  and  Heliox  Iherapy. 


Arterial  Blood  Gas 

pH 

PC02 

Pa02 

Fi02 

\:FJJl 

MAP 

Rate 

Pre  HFOV 

7.46 

44 

56 

0.85 

1,5:1 

20 

15 

HFOV-  15  minutes 

7,35 

61 

73 

1,00 

33 

40 

6H/ 

HFOV-  2.5  hrs 

7,13 

108 

84 

0,90 

33 

30 

4H/ 

Heliox  -  2  hours 

7,26 

76 

58 

0,90 

33 

30 

4H/ 

Heliox  -  5  hours 

7,32 

72 

60 

0,72 

33 

20 

4H/ 

Servo  300-  <4S  hrs 

7,46 

44 

46 

1,00 

1,5:1 

21 

15 

HFOV/Hcliox  >6  hrs 

7,44 

62 

68 

094 

33 

14 

3  H/ 

Heliox  -  1 1  days 

7,60 

32 

58 

0,32 

33 

TT 

3H/ 

.\fter  1 1  day  s,  the  patient  was  rcnKived  from  HFOV  and  Heliox  and  placed  on  conventional 
ventilation  without  difficulties. 

Discussion   In  ihis  palienl.  HFOV  was  efTcclively  used  lo  improve  oxygenation  and  w  ith  Ihe 
addition  of  Heliox,  w.ts  able  lo  draslically  lower  the  PaC02  while  producing  no  serious  effects 
on  machine  function  More  rescareh  is  required  to  delennine  which  patients  might  henelil 
from  this  therapy  OF-01 -049 


OBSERVATIONS  OF  A  RUPTIRE  IN  THE  ALVEOLAR  EPITHE- 
LIUM DUE  TO  HI(;H  VENTILATORY  PRESSURES.  Daniel  J 
Marek  BS.  Alexander  .Adams  RRT.  Dav  id  Ones  MD,  John  Marini  MD. 
John  Holchkiss  MD,  Regions  Htispital  -  HealthPartners.  Univ,  of  Minn.. 
Si,  Paul.  MN, 

Background:  Patients  with  ALI  or  ARDS  can  require  high  ventilatory  pres- 
sures to  maintain  adequate  gas  exchange.  Such  pressures  may  cause  damage 
10  Ihe  iilveoliir  epithelium  and  lead  to  ventilalor-induced  lung  injury  ( VILII, 
Currently ,  Ihe  relative  roles  of  intlammalion  and  mechanical  stress  in  the 
evoluliim  of  lung  injury  are  being  investigated,  llie  actual  damage  caused 
by  mechanical  stress  can  be  postulated  but  has  not  been  clearly  identified. 
Using  scanning  elecu-on  microscopy  ( SF.M  I.  we  obtained  images  of  lung 
tissue  ventilated  under  low  and  high  mechanical  su^ess  conditions. 
Methods:  In  an  isolated,  perfused  rat  lung  mixlel.  rat  lungs  were  extracted, 
perfused,  and  ventilated  for  2  hours  at  a  pressure  of  either  Pset=.3()/PEEP=3 
cmH:0  or  20/10  cmH:0,  The  lungs  were  htu^esied.  CP.AP  of  20  cniH:0 
was  applied  and  the  lungs  were  fixed  with  3'r  glutaraldehyde.  Random 
samples  of  lung  underwent  SF.M  preparation  using  Ihe  Murakami  and  OTO 
methcKis  lollow cd  b\  critical  point  dry  ing.  Images  were  captured  using  a 
Hitachi  S-47(K)  FESEM  scanning  electron  microscope.  Observations:  Fig- 
ure 1  -  SEM  image  of  alveolar  epithelium  from  rat  lung  ventilated  at  30/3, 
note;;  The  ob\  ious  nipture  in  the  al\ colar  epithelium.  Figure  2  -  SEM 
image  of  alveolar  epithelium  xentilated  at  20/10,  NOTE:  An  alveolar  pore 
of  Kohn  identified  in  lung  ventilated  at  20/10,  Ruptures  were  not  observed 
in  the  20/10  lung,,  Conclasion:  An  alveolar  niplure  can  be  easily  identified 
by  SEM,  UsingSEM.  studies  thai  qiianlifv  and  Kvale  ruptures  may  help 
determine  the  precise  mechanical-sU'ess  mechanisms  of  VII, I, 
Fijiure  I  Figure  2 
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THE  STABIUTY  OF  PARTIAL  VENTILATORY  SUPPORT  MAY  BE 
DETERMINED  BY  INSPIRATORY  EFFORT  AND  THE  SET  SENSITIVITY 
LEVEL.  Li  Chen  PhD,  Alexander  Adams  MPH  RRT.  Jesus  Ong  MD,  John  Holchkjss 
MD.  Regions  Hospital.  Si  Paul,  l!niv  of  Minnesota,  MN 

Background:  Filhcr  pressure  or  flow  sensilivily  is  set  to  allow  breath  triggering  in 
mechanically  ventilated  patients  The  stability  of  ventilatory  support  delivered  may  be 
related  to  the  coordination  of  patient  effort  with  the  trigger  sensitivity  settings  However, 
studies  of  the  effect  of  both  patient  effort  .ind  sensiliviiy  setting  on  the  stability  of 
ventilatory  support  have  not  been  reported.  In  this  study,  we  measured  the  stability  of 
ventilatory  support  using  a  previously  reported  lung  model  of  obstructive  lung  disease 
(AJRCCM  2001:  163  374-378).  We  challenged  this  lung  model  with  a  range  of  effort 
sensitivity  conditions.  Methods:  A  mechanical  test  lung  that  simulates  spontaneous 
efforts  (Hans-Rudolph.  Kansas  City.  MO)  was  set  at  R  =  20  cm  H,0/L/s.  C  =  0.12  L/cm 
H,0,  and  f  =  20  min  '  -  an  obstructive  lung  disease  condition  The  test  lung  was 
ventilated  with  bilcvel  pressure  support  (  model  840.  Mallinckrodt.  Carlsbad,  CA)  ■  Psel 
=  22  cm  H.O,  PEHP  =  5  cm  H,0  under  a  range  of  inspiratory  flow  cutoff  levels  (  0  45  to 
0.20)  and  pressure  (-1,-3,  -5.  -10  cm  HjO),  or  flow  triggering  levels  (0.5.  3,  5,  10 
1/min).  The  inspiratory  efforts  of  the  simulated  patient  were  set  at  -2,  4.  -6,  -8,  and  -10 
cm  H,0.  Instability  was  defined  as  a  tidal  volume  delivered  over  20  consecutive  breaths 
with  a  coefficient  of  variation  of  >  10%.  Results:  The  regions  of  vanable  (unstable) 
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tidal  volume  delivery  were  related  lo  inspiratory  effort  and  trigger  3etting(  figures).  For 
each  level  of  pressure  or  flow  sensitivity,  areas  above  the  lines  represent  stable  tidal 
volume  delivery  while  areas  below  the  lines  were  unstable  As  effort  decreased,  the 
ventilatory  support  became  more  unstable.  As  the  sensitivity  level  of  pressure  or  flow 
was  set  to  be  less  sensitive,  ventilatory  support  became  more  unstable  Conclusion: 
Patient  comfort  and  the  ability  to  wean  from  mechanical  ventilation  may  be  related  to 
the  slabilily  of  ventilatory  support.  In  this  test  lung  study,  weaker  inspiratory  effort  to 
trigger  the  ventilator  and  a  less  sensitive  trigger  setting  promoted  instability.  This  study 
implies  that  trigger  setting  and  inspiratory  effort  are  related  lo  the  stability  of  ventilatory 
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NITRIC  OXIDE  FOR  PULMONARY  HYPERTENSION  ASSOC1AT1EL)  WITH  ARDS 
Kenneth  MiIIlt  RRT.  MEd.  Uwcrcncc  Mann.  RRT.  Mark  Cipollc  MD.  PhD. 
Randolph  Wojick  MD.  Martin  Tyson  DO.  Stephanie  Bmwn.  RRT.  Uhigh  Valley  Hospital. 
Allenlown.PalKt()5 

Introduction:  Nitnt  oxide  (NO»  is  a  major  regulator  of  vascular  >moolh  muscle  tone  When  adminis- 
icrcd  via  inhalation.  NO  relaxes  pulmonary  vascular  MiUK>ih  muscle  and  is  activated  vMihoul  altering  Ilie 
systemic  bed.  In  adulLs  with  respiratory  distress  syndnmie  (ARDSi  NO  leduced  puliiHman.  anenal 
pres-sure  and  increased  oxygenation  secondary  to  a  dccrea.sc  in  mtra-pulmonary  shunting  luvi  reduced 
the  pulmonary  vascular  resistance  (PVR)'.  The  clinical  uulizauon  of  NO  has  been  questioned  in  the 
adult  population  secondary  lo  recent  clmical  siudics*-C'asc  Study:  A  2S  year-old  male  hit  by  a  car  sus- 
tained multiple  long  t'raclures  along  with  possible  chest  trauma  Also  there  was  a  t)uesli{>n  of  gastne 
aspiration  at  the  trauma  scene  On  admivsion  he  wa.s  quickly  iniubaled  and  ventilated  secondary  to  res- 
piratory insufficiency  Inilial  ;irtcnal  blood  gas  on  volume  targeted  venulauon  with  HXVt  O;  wis  FH 
7  N  PaCOi  66  torr  and  PaO;  192  torr  Multiple  ventilator  parameter  changes  were  made  to  resolve  tlie 
respiratory  acidosis  but  the  PaO:/H(>>  ratio  (P/F  ratio)  dntppcd  U»  levs  than  100.  Hemodynamic  instabil- 
ily  wa.s  noted  and  wa.s  treated  with  large  volume  replacement  Bedside  flexible  bronchoscopy  was  pcr- 
tormed  secondary  to  periixls  of  oxygen  dcsaluration  and  lo  deiemiine  degree  of  gastnc  aspiration  with- 
out any  change  in  the  clinical  course  During  the  nexl  several  hours,  the  mode  of  ventilation  was 
changal  lo  Pressure  Conlml  Ventilation  (PCV)  with  mcreasing  levels  o!  PEEP  The  P/F  ratio  remained 
less  than  100.  Chesl  x-ray  re've;iled  bilateral  infiltrales  with  noted  increased  pulmonary  vasculanty.  The 
patient  was  placed  on  the  Volumetric  Diffusive  Ventilator  (VDR)  and  PEEP  recruitmeni  maneuver- 
were  anempied  to  improve  the  P/F  ratio.  Modest  increase  in  the  P/F  ratio  was  noted  HcmtxJynamic 
parameters  remained  unstable  with  a  sustained  period  of  tachycardia  along  with  pcnods  of  hypoten- 
sion A  2-D  echogram  demonslraled  a  severe  hypokineuc  nghl  ventncle  with  normal  left  venlncular 
tunclum  Pulmonary  embolus  was  ruled  oul  via  arterial-gram  study  PVR  elevated  lo  4?0dynes/sec/cm 
and  mtropic  support  with  dopamine  3mg/kg/min  and  dobutrex  5mcg/kg/min  were  adminislcrcd  lo 
maintain  a  cardiac  oulpul  greater  than  2  Um.  PVR  increased  lo  523dynes/sec/cm  and  P/F  ratio  deleniv 
rated  to  50,  Prostaglandin  therapy  was  started  al  I  mcg/kg/min  and  the  PVR  dropped  to 
102dynes/sec/cm.  Large  volume  loading  was  necessary  lo  maintain  an  adequate  cardiac  outpul  above  2 
L/m.  PVR  rose  above  350.  At  this  point  in  the  cUnical  course  secondary  to  elevated  PVR  and  poor  oxy- 
genation the  decision  was  made  to  administer  Nitric  Oxide(NO)  at  20ppm  via  PCV,  Pnor  lo  NO 
adiiiinistralion  the  PEEP  was  24cni  HM)  with  a  FIO;  of  75%.  After  10  hours  after  the  start  of  NO  the 
PVR  dropped  to  182dynes/scc/cm  and  cardiac  output  rose  to  3  Um.  P/F  ratio  increased  above  200 
FIQ;andPEEPwerereducediopedestnanparameters  The  NO  was  weaned  off  over  the  next  two  days 
along  with  mtropic  support  The  PVR  remained  less  than  1 50dynes/sec/cm  and  P/F  ratio  greater  than 
300,  Weaning  of  the  ventilator  continued  lo  volume  targelcd  venulalion  with  minimum  FIO;  and  PEEP 
settings.  Post  NO  administration  hemodynamics  and  oxygenation  continued  to  be  stable  ConclusicMi: 
The  utilization  of  Nitnc  Oxide  in  the  adult  patieni  population  has  been  the  subject  of  much  study  and 
debate.  Our  case  prescnutmn  demonstrates  thai  there  cxisi  clinical  scenarios  ihal  may  respond  favor- 
ably lo  its  administrjlion  TTiere  civcxisLs  the  potential  lor  i.ardiac  and  respirator.  impro\ement  in 
patienLs  with  dual  deconipensation  In  these  type  of  palienls  NO  should  be  considered  it  many  of  con- 
ventional modalilies  have  failed  lo  pnxluce  the  desired  clinical  end-poinis. 

1  Rossiant  R.  Falke  KJ,  Zapol  WM  Inhaled  mine  oxide  for  the  adult  respiratory  distress  syndrome,  /V 
En^JMed  1993;328:399-U)5 

2  Micheal  J.  Barton  R.  Saffle  J.  Minson  D.  etc   Inhaled  Nitnc  Oxide  versus  Conventiona]  Therapy, 
AmerJ  RespCrirual  Cure  Meii  1998  I57:1372-L1K0  OF-01-067 


CASE  SERIES:  THREE  DIFFERENT  PATIENT  RESPONSES  TO  VOLLnVIE 
SUPPORT  MODE 

Jeff  Lant^BS.  RRT.  Louisiana  State  University  Health  Sciences  Center,  Shrevepori,  LA 

Introduction:  Volume  Support  is  a  support  mode  of  ventilation  available  on  the  Siemens 
Serv  o  30(J  ventilator.  The  patient  triggers  each  breath  and  the  ventilator  adjusts  the  pressure 
support  level,  breath  by  breath,  in  an  effort  to  match  the  delivered  volume  with  the  preset  tar- 
get volume.  Repxjrts  on  padeni  response  to  this  mode  are  limited-  In  this  case  series  we 
descnbe  three  typical  scenarios  that  we  have  expenenced  with  iLs  use-  Case  #1 :  An  85  y/o.  54 
Kg  male  w  ith  a  history  of  COPD  was  placed  in  Volume  Support  mode  follow  ing  hip  surgery. 
W'lth  initial  p;irameiers  of  .30  FiO^,  5  cmH;0  PEEP,  and  500  mL  large!  tidal  volume,  the  peak 
inspiratory  pressure  was  1 5  cmfi:0.  indicating  that  delivered  pressure  support  was  1 0  cmH;0, 
The  patient  initially  displayed  2  brief  peri(xl.s  of  apnea  and  occasional  wheezing.  These  venti- 
lator parameter\  were  maintained  overnight  while  bronch<xlilaitir  therapy  was  delivered.  The 
following  morning,  breath  sounds  were  clear  and  the  patient  appeared  more  alert.  Target  tidal 
volume  was  decreased  to  4(X)  mL  and  peak  inspiratory  pressure  subsequently  dropped  to  6 
cmH;0  indicating  a  delivered  pressure  support  of  1  cmH^O.  The  patient  maintained  a  comfort- 
able respiratory  pattern  with  this  level  of  support  and  v^as  successfully  removed  from  the  ven- 
tilator Case  #2:  A  48  y/o.  80  Kg  male  with  history  of  hepatic  disease  was  mechanically  venti- 
lated following  respiratory  failure.  On  day  #2  he  was  placed  in  Volume  Support  mode.  ,30 
FiO:.  5  cmfl:0  PFLP,  and  h<K)  ml,  target  tidal  volume.  These  parameters  were  maintained  for 
the  next  48  hours  \Mih  peak  inspiratory  pressure  ranging  from  1 8  to  24  cmH^O  indicating  that 
delivered  pressure  support  varied  from  13  to  19cmH;0  with  a  delivered  tidiil  volume  of 
appmximately  600  mL,  Case  #3:  A  52  y/o.  1 52  Kg  male  with  respiratory  failure  and  acute 
renal  failure  was  being  ventilated  in  the  Volume  Support  im>dc  On  day  #6.  with  ventilator 
parameters  of  40  FiO;.  6  cmH20  PEF.P.  and  5(KI  inL  target  tidal  volume,  he  was  noted  to  dis- 
play signs  of  increased  work  of  breathing.  Peak  inspiratory  pressure  was  1 2  cmH^O.  indicating 
that  delivered  pressure  support  was  6  cmH;0.  The  ventilator  was  changed  to  Pressure  Support 
mode  with  40  RO;.  6  cmHjO  PEEP,  and  1 5  cmH;0  pressure  support.  This  patient  displayed 
a  more  comfortable  respiratory  pattern  without  signs  of  distress  on  these  parameters.  Discus- 
sion: Volume  Support  uses  the  input  of  the  delivered  virlumc  as  a  leedback  to  the  ventilator's 
algorithm  tor  adjusiing  delivered  pressure  support  on  tlic  ticxi  breath,  .As  in  Case  #1.  the  deliv- 
ered pressure-  support  may  be  internally  weaned  to  minimum  as  the  patient's  respiratory  drive 
rctums  to  normal  following  sedation  or  following  impn:>vement  in  lung  mechanics.  Case  #2 
rcpa*scnLs  appmpnaie  maintenance  of  "maximum  pressure  support"  as  the  patient's 
respirator.  dn\c  and/or  lung  mechanics  ii.-m.iiii  depressed   Case  «^  represents  ourexpenence 
with  Volume  Support  in  a  patient  w  icli  an  iMcre.is^'d  respiraioiy  dnvc  as  olicn  seen  in  anxiety, 
neural  injury,  and  respiratory  distress.  If  the  patient's  etYorts  generate  a  dclivcre*d  volume 
greater  than  the  prescl  target  volume,  the  ventilator  w  ill  subsequently  decrease  the  dehvcnrd 
suppc^rt  pres-sure  This  may  leave  the  patient  with  respiratory  disUvss  in  a  siUi.ition  of  minimal 
ventilalory  supptm.  Conclusion:  With  close  ohscn  aiinn  from  the  clinician  and  an  appmpnaie 
preset  target  volume.  Volume  Supp<»rt  can  be  an  exccllcni  support  uhkIc  However,  relying  on 
a  single  input,  delivered  volume,  lo  titrate  the  amount  of  support  is  not 
adequate  in  all  patients.  OF-01-074 


VENTILATOR  MANAGEMENT  OF  ACITE  RESPIRATORY  DISTRESS 
SYNDROME  (ARDS)  BEFORE  AND  AFTER  ANNOUNCEMENT  OF  THE  NIH 
ARDS  NETWORK'S  LOW  TIDAL  VOLUME  (Vt)  VENTILATION  STUDY 

RH  K;dlet  MS  RRT.  JA  Alonso  RRT.  JM  Luce  MD.  Departments  of  Anesthesia,  and  Pul- 
monary Cntical  Care  Medicine.  San  Francisco  General  Hospital  (SFGH) 
Background:  The  NIH  .ARDS  Network  trial  compared  traditional  Vy  ventilation  at  12 
mLAg  to  6  mL/kg  and  denn>nstratcd  a  significant  mortality  reduction  (39  vs.  31% 
respectively)  in  ARDS  patients.  We  inquired  whether  these  study  results  influenced  physi- 
cian ventilator  management  of  ARDS  patients.  Methods:  Data  was  abstracted  from  the 
medical  records  of  37  consecutive  .ARDS  patients  trealed  at  SFGH  between  May  and  Octo- 
ber N4(i(dunngihc  tirsi  months  of  the  Nctwtirk  study  Kind  34ct>nsccuU\e  .ARDS  patients 
treated  from  March  through  Augusi  20(X)  (approximaicly  I  year  after  the  study  results  were 
made  public).  No  data  was  used  from  any  pabent  enrolled  into  an  ARDS  Network  study,  nor 
in  any  patient  managed  clinically  using  the  ,\RDS  Network  protocol.  Ventilation  and  arterial 
bkxHl  gas  variables  were  recorded  from  a  reference  penod  on  the  day  European  , A mencan 
consensus  conference  cntena  ti>r  ARDS  were  met,  and  for  2  days  afienvards  Between 
group  1 1 996  vs,  2000)  comparisons  were  made  using  unpaired  Bonferonni  t-tesLs.  W'lthm- 
group.  between-day  comparisons  were  made  using  one-way  analysis  of  \  anance  and  Tukey- 
Kramer  tests.  Alpha  was  set  at  0.05.  Results:  Vy  w  as  significantly  lower  and  PEEP  was  sig- 
nificantly higher  in  patients  managed  after  release  of  the  ARDS  Network  study  results. 
There  was  a  trend  towards  a  progressively  lower  Vj  over  the  first  3  days  in  patients  managed 
during  2000.  The  end- inspiratory  plateau  pressure  (Ppi^vrl  ^^'^^^  no*  dif!erenu  but  the  change 
in  airway  pressure  (A  Paw:  Prut  -  PEEP)  was  significantly  lower  on  Day  0  and  remained 
below  20  cm  H:0  on  subsequent  days.  Arten;d  carbon  dioxide  tension  (PaCO:)  was  differ- 
ent by  Day  2.  .Arterial  pH  was  not  different  between  groups. 
19% DayO Day  1 Day  2 


VrtmL) 
PpLAT(cmH:0) 
PEEP(cmH:0) 
APAw(cmH:0) 
PaCOj  (mm  Hg) 


741±137 
31.2  ±9.4 
6.9  ±  3.4 
26.9  ±10.5 
39.7  ±11.4 


734  ±  129 
29.8  ±9.6 

8.3  ±3.7 

2 1.5  ±7.4 

37.6  ±  7.7 


2000 


DayO 


VT(mL) 

Ppi  M  icm  H^O) 

PBEP(cmH:0) 

A  Paw  (cm  H:0) 

PaCO' I  mm  Hg) 


592  ± 1 39i 
27.3  ±  7.2 
8.6±3.2t 
I8.9±6.4t 
42.3  ±  7.9 


Davl 


742  ±128 
27.3  ±  7.2 
8.0  ±.3.8 
20.3  ±  7.6 
.37.0  ±7.0 


Day  2 


546 ±  I59t 

29. 1  ±  8.4 
10.6  ±4.  It 
1 8.5  ±7.0 

40.2  ±11.6 


520±160-f 
27,8  ±9,0 
i0.6±3.8t 
17.2  ±7.5 
42.0  ±  9.4t 


p  <  0,05  compared  to  corresponding  1996  vanable 
Conclusion:  The  ARDS  Networl;  study  results  appears  to  have  influenced  clinical  practice 
in  a  Nctwoiii  study  hospital.  The  higher  PEEP  level  during  2(KK)  may  suggest  an  increased 
awareness  of  the  potential  for  added  lung  protection  by  maintaining  an  elevated  end-expira- 
tory lung  volume.  Therefore,  these  results  altcmatively  may  signifS  a  generaiized  awareness 
of  lung  prolcN:tivesu~ategics  in  ARDS  patients  thai  had  increased  over  time.     OF-0 1-131 
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COMPARISON  OK  TIDAI,  VOI.IMK  ( V,  I  STABILITY  BKTVVKKN  VOl.- 
IMK  (  ()M  HOI    \M)  I'Rl  SSI  RI  (ON  I  ROI   VK.NTII,  VIION  IVCV, 
l'(  \  I  I  SIM.  1  III   Mil  \KI)S  M  I  WOKkS  l(l\\  \  ,  l>K(  1 1  < )(  <  )l. 

Kll  K.llkl  MS  KKl.  JM  1  ui.1-  Ml).  IKp.uliiicnu  ol  Aiic^lhtsid,  and  l'ulih.m.ir> 
t'riiic.il  Cm-  MiJicine.  San  Francisco  Cicncnil  HospitaKSFGHl 

Buck|:ri>und:  SFGH  has  cninmcnccd  nilunlar>  uliluatlon  of  NIH  ARDS  Nclwurk 
low  V  I  proiiKol  lor  clinical  management  iil  ALI/ARDS  palicnis  The  NIll  ARBS 
Network  low  Vy  protiKol  requires  use  of  VCV  to  insure  that  Vj  does  not  exceed 
the  clinical-set  target  range.  However,  our  institution  routinely  uses  pressure- 
targeted  miHles  ol  ventilation  when  managing  AI.I/ARDS  patients.  PCV  allows  Vy 
augmentation  during  either  patient-triggered  hreaths.  or  conditions  of  improved 
lung  compliance  Therefore,  we  inquired  whether  V|  could  he  adequately 
controlled  utiluing  PCV  during  clinical  management  with  the  NIll  ,ARDS  Network 
protocol.  Mclhod.s:  We  reviewed  data  on  14  .M.1/.\RI3S  patients  managed 
clinically  with  the  NIH  .XRDS  Network  protocol  Hour  of  14  patients  were 
managed  with  hoth  ventilator  nnxles  on  separate  days.  The  corrected  Vt  (minus 
compression  volume  loss)  and  V't  in  mlAg  was  recorded  for  all  status  reports.  In 
addition,  the  Vt  on  the  first  ventilator  status  report  of  the  day  was  used  as  the  refer 
ence  for  determining  average  Vj  variability  for  that  day.  An  average  of  6  ventilator 
status  reportsyday  were*  generated  and  2  days  of  data  collection  on  each  mode  was 
used  for  each  patient.  If  adjustments  in  V  i  or  pressure  control  had  been  made,  only 
data  prior  to  the  change  was  used  on  that  day.  .-Xvcrage  relative  Vi  vanability/day 
(±  A  mL)  was  re'corded.  Data  was  analyzed  using  unpaired  Mann-Whitney  tests. 
Alpha  was  set  at  O.O.'i.  Results:  .A  total  of  I6(i  ventilator  status  reports  generated 
over  17  days  of  protocol  management  were  reviewed.  There  were  104  reports  over 
1 5  days  for  VCV  and  76  reports  over  1 2  days  for  PCV  Only  I T*  of  the  VCV 
reports  and  5'Jc  of  PCV  reports  occurred  during  patient-triggered  conditions. 


VCV 


PCV 


VT(mL) 
VrtmL/kg) 
A  VT(mL) 
A  VrtmlVkg) 


372  ±  64 
5.67  ±  0.68 
15.3  ±  12.0 
0.24  ±0.21 


409  ±  95  0.0007 

6.72  ±1.02  <0.000l 
38.8  ±19.4  0.00(17 

0.62  ±0.32  0.0011 


Lonelusion:  v  i  was  nigner  and  more  vanahle  during  kl  v.  However  tne  v  |  van- 
ability  during  PCV  was  similar  to  the  average  Vj  variability  allowed  b\  the  .^RDS 
Network  protocol  (±  0.5  mL/kg).  However,  as  the  majority  of  measurements  were 
made  during  controlled  ventilation  conditions,  these  data  may  not  retlect  patient- 
triggered  ventilation  conditions  (i.e.:  augmented  V|  delivery  during  PCV  or 
double-triggering  during  VCV).  nF-ni-132 


PRELIMINARY  Ol  TCOME  DATA  ON  ACUTE  LUNG  INJURY  (ALI) 
PATIENTS  MANA(;En  WITH  THE  NIH  ACUTE  RESPIRATORY 
DISTRESS  SYNDROME  i  ARDSI  NETWORKS  LOW  TIDAL  VOLUME 
(\  tI  VENTILATION  PROTOCOL 
RH  Kallel  MS  RRT.  JM  Luce  MD,  RM  Jasmer  MD.  AR  Campbell  MD,  J  Tang  MD 


Departments  of  Anesthesia,  Surgery  and  Pulmonary  Critical  Care  Medicine,  San 
Francisco  General  Hospital  (SFGH) 

Background:  The  NIH  ARDS  Network  trial  compared  traditional  Vt  ventilation  at 
1 2  mL/kg  to  6  mlVkg  and  demonstrated  a  significant  mortality  reduction  (39.8  vs. 
3I<J  respectively)  in  .^LIZARDS  patients.  SFGH  has  commenced  voluntary  utiliza- 
tion of  this  protocol  to  manage  ALl/ARDS  patients.  We  inquired  whether  a  similar 
mortality  rate  could  be  reproduced  when  the  .ARDS  Network  study  protocol  was 
utilized  for  clinical  management.  Methods:  We  reviewed  data  on  all  .ALI/ARDS 
patients  managed  clinically  with  the  NTH  .ARDS  Network  protocol  between 
September  2000  and  June  2001 .  None  of  these  patients  was  enrolled  into  any  ARDS 
Network  study.  ProtiKol  initiation  was  at  the  discretion  of  the  critical  care  services. 
Results:  1 10  ALI/ARDS  patients  were  identified  and  36  were  managed  clinically 
with  the  NIH  ARDS  proKKol.  Subsequently,  3  patients  were  enrolled  into  an  ongo- 
ing ARDS  Network  trial  and  their  data  was  excluded.  ARDS  Network  exclusion 
criteria  (i.e.:  severe  chronic  liver  disease.  chrt)nic  lung  disea.se,  acute  brain  injury, 
etc)  were  met  in  12/33  patients  with  a  subsequent  mortality  of  50^^.  Only  LIS  at 
protocol  initiation  distinguished  survivors  from  non-sun  Ivors  (2.63  ±  0.47  vs.  3.0  ± 
0.38  respectively;  p  =  0.035  by  two-tailed,  unpaired  Mann-VVhitney  test 


Lung  Injury  Score* 

APACHE  il* 

SAPS  11« 

Age 

ALI/ARDS  Vent  Days  before  Protocol 

Pulmonary  vs  Non  Pulmonary  ALI/ARDS 

Hospital  Mortality 

Mortality  adjusted  for  ARDS  Net  exclusions 


2.78  ±0.46 
20.1  ±7.3 
44.4  ±14.2 
43.7  ±  12.1  years 
1.3  ±1.8  days 
52%  vs.  36%' 
36%  (12/33) 
29%  (6/21) 


•  based  on  N  =33  and  protocol  implementation  day;  t  12%  Idiopathic  ARDS 
Conclusion:  Our  ALI/ARDS  patients  managed  early  in  their  disease  course  w-ith 
the  NIH  ARDS  Network  ventilation  prottKo!  appaiently  had  a  similar  mortality  rale 
to  the  ARDS  Network  study  (once  the  data  was  controlled  for  most  ARDS  Network 
study  exclusion  criteria).  Our  preliminary  uncontrolled  data  are  ba.sed  upon  a  very 
small  sample  size.  Thcrcfoie.  our  data  should  be  interpreted  w  ith  caution 
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DLco  Simulator  with  EasyLab  QC™  Software 

•  Checks  accuracy  and  variability  ol  Single  Bcealh  Carbon  Monoxide 
Diffusing  Capacity  (DLco)  Devices. 

•  Defines.  Charts.  Graphs,  and  Compares  the  DLco  Devices  with 
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Flow  /  Volume  Simulator 

•  Generates  the  ATS  Waveforms  and  Custom  Waveforms. 

•  Modes  for  Spirometry.  Steady  State  Flow  and  Continuous  Breathing 
Waveforms 

Breathing  Simulator 
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•  Simulates  spontaneous  and  passive  patients. 
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EFFECTS  OF  ALTO-TLFBE  COMPENSATION  I A  TCl  ON  TIDAL  VOLUME  ( Vjl 
DELPVERY  Dl'RlNG  CONTROLLED  MEC-H.\NICAL  VENTIL.ATION 
M  Siobal  BS  RRT.  RH  Kallet  MS  RRT.  RW  Kraemcr  CRTT,  J  Tang  MD 
Respirators  Care  .Services,  Department  of  .\nesthesia.  San  Francisco  General  Hospital, 
Unisetslty  of  California  San  Francisco. 

Background:  ATC  augments  ventilator  inspiratory  flow  rate  V'l  to  achieve  the  proximal 
airway  pressure  target  at  the  distal  tip  of  the  endotracheal  tube  (FIT),  thus  counterbalanc- 
ing the  ini[xised  WOB  of  the  artificial  airway.  .\TC  can  be  activated  in  all  prcssurt- 
regulaled  nuxies  of  ventilation.  We  inquirvd  how  ATC  may  impact  Vy  and  lung  pressures 
in  the  absence  of  patient  triggenng  dunng  simulated  lung  protective  ventilation.  Methods: 
A  Michigan  Instruments  TTL  lung  simulator  w  as  set  at  a  compliance  of  27  mL/cm  H;0 
and  attached  to  a  Drager  E-2  ventilator.  Pressure  control  ( PC  I  and  volume  control  with 
Auto- Flow  (VC-AF)  modes  of  ventilation  were  studied.  .Also,  pres.surr  support  (PS)  was 
used  as  a  reference  point  to  compare  the  performance  of  .ATC.  .\  Vj  of  4tK)  mL  at  a  respira- 
tory rate  =  20  was  used  During  PC  and  PS.  a  Vj  of  400  niL  was  obtained  with  a  set  pres- 
sure =  1 6- 1 7  cm  H;0.  No  end-expiratory  pressure  w  as  used.  During  PS.  breaths  were 
"autivtnggercd"  by  lighU)  compressing  the  model  bellows,  creating  a  small  flow  spike  thai 
captured  the  flow  trigger  threshold  (5  L/ml.  Expenmcnls  were  done  with  .ATC  turned  off 
and  at  an  .ATC  of  lOO'^*  compensation  set  In  the  FTT  si/e  used  in  the  model  (7.0  mm  ID). 
Measurements  were  made  with  a  Ventrak  pulnumary  mcvhanics  monitor,  10  breaths  were 
used  for  iuialysis  The  end-inspiratory  pressure-  in  the  compartment  (Poisipt  was  used  as  an 
analog  for  lung  pressure*  Pressure  also  was  measured  at  the  distal  lip  of  the  hi  1  at  the  point 
of  peak  airw  a>  pre'ssure*  in  the  circuit  (PAP).  Data  was  reported  as  mean  ±  standard  des  ia- 
tion  and  analysed  using  repeated-measures  analysis  of  variance  and  Student  Newman  Keul 
tesLs.  Alpha  was  set  at  0.05.  Results  Dunng  PS,  ATC  incrca-sed  peak  V|  and  P.AP  to 
achieve  the  pre-sct  PS  level  at  distal  up  of  the  ETT.  Vt  delivers  was  increa-scd  (despite  an 
absence  of  post-tnggcr  inspiratory  etTort).  thus  Paisip  also  increased.  However,  during  PC, 
flow  augmentation  dunng  .ATC  caused  an  ovenihoot  in  the  distal  ETT  pressure  ( 20  vs.  16 
cm  H;0)  Dunng  VC-AF,  ATC  caused  a  transient  incTea-se  in  V'l,  P,AP  and  Vj  that  was  cor- 
rected by  the  ventilator  within  3  breaths.  As  a  result,  only  the  compan.stins  of  Vj  V|  and 
PfoMP  (with  ss.  without  ATC)  during  VCAF  were-  not  stausucallv  significant  ( 'p  > 0.05). 


Mode 


PSV 

PSV  +  ATC 

PCV 

PCV  -f  ATC 

VCAF 

VC-AF  *  ATC 


Vrtml.) 


Vj^(L/min) 


42,S  ±  7 
744  ±19 
433  ±2 
699±9 
415  ±  3* 
438  ±  84- 


67  ±0.8 
88±1.2 
64  ±0.7 
84±1 
63±0.4' 
61  ±8* 


rpiSlF 


(cniH:Ol         PAPicmH.O) 


16±0 
25.8  ±0.8 
I6±0 
25  ±0 
16  ±0* 
161  3* 


17±0 

.30±1 

I6±0 

29  ±0.5 

16±0 

18±4 


Conclusion:  Our  resulLs  indicate  that  .-XTC  incre'ascs  P.-\P  above  the  operator  set  pressure 
level.  Both  Viand  Vj  delivery  arc  incn;a,st*d  (particularly  dunng  PCV  t,  even  in  the  absence 
of  inspiratory  elTort.  Therefore',  ATC  should  not  be  used  when  strkt  control  of  Vt  and  lung 
pre'ssure  is  intended.  OF-OI-198 
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Congress  Exhibitors 


Exhibitors 

at  the  47lli  InlcrnalioiKil  Rcspiialoi  \  (ioiigress 
of  the  American  Association  for  Respiratory  Care 

December  1-4,  2001 
San  Antonio,  Texas 

Thousands  of  examples  of  respiratory  care  equipment  and  supplies  are  displayed,  discussed. 

anti  demonstrated  in  (he  exhibit  booths  at  the  International  Respiratory  Congress. 

The  AARC  thanks  the  firms  that  support  the  Association  by  participating. 

(Exhibitors  confirmed  by  October  2.  2001  aie  listed.) 

Exhibit  Hours 

Saturday.  December  1  I  I  AM  lo  4  PM 

Sunday.  December  2  I  1  am  to  4  PM 

Monday.  December  3  1 1  am  to  4  PM 


Exhibitor 


Booth 


Exhibitor 


Booth 


A 

Advance  Newsmagazines II 04 

Advanced  Respiratory   642-644-646 

AeroGen.  Inc 1238-1240 

Airborne  Life  Support  Systems    1 101 

AirSep  Corporation 707 

Allegiance  Healthcare  Corp Island  33.'i 

Allergy  and  Asthma  Network 

Mothers  of  Asthmatics.  Inc 128 

Allied  Healthcare  Products  Inc  212-214 

Alpha  I  Association    1 36 

.Ambu.  Inc 741 

American  Academy  of  Allergy. 

Asthma  and  Immunology    742 

American  College  of  Chest  Physicians    739 

American  Mobile  Healthcare  1218 

American  Sleep  Apnea  Association 137 

Amvex  Corporation 944 

Analytical  Industries  Inc 1 224 

.Anew  International.  Inc 645 

ARC  Medical.  Inc 922 

AstraZeneca Island  329 

A- Vox  Systems.  Inc    1 204 

Axcan  Scandlpharm    1 30 


B 

B  &  B  Medical  Technologies.  Inc 532 

Bay  Corporation   843-845 

Bayer  Diagnostics Island  535 

Bedfont  Scientific  USA   1006 

Beta  Biomed  Ser\  ices.  Inc (i40 

Bio-logic  Systems  Corp  1 25- 1 27 

Bio-Med  Devices.  Inc 306-.308 

Bio-Tek  Instruments.  Inc 1037 

Blake  Medical.  Inc 1035 

Board  of  Registered  Polysomnographic  Technologists    ...  1 222 

BOC    442 

Boehringer  Ingelheim  Pharmaceuticals Island  205 

Bunnell  Incorporated    206-208 

C 

Cadwell  L.iboraloiies.  Inc 924 

California  College  for  Health  Sciences    631 

Caradyne   1 107 

Carolinas  Healthcare  System    121 

CAS  Medical  Systems.  Inc 1206 

CHAD  Therapeutics.  Inc 941 

Children's  Hospital  San  Diego 109 

Chiron  Corporation 1  1 03 

ClearMedical 735 
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CONGRIiSS  I.XIIIHIIOKS 


Kvhihilor 


hoiidi 


I  Aliihiliir 


Hoolh 


C'luiimiiicc  on  Accreditation  lor  Respiratory  Care    1 3S 

Conipllealth 1 24 

COSMED  S.R.L island  W5 

Cross  Counlr\  Tra\Ci)rps 307 

D 

Dale  Medical  Prothicts.  Inc 330 

Datex-Ohmeda.  Inc 606-60X 

Delmar  Thomson  Learning 439 

DeVilbiss/Sunrise  Medical   701-703 

DK'*'.  L.P 1(HJ3- 1005- 1007 

DHD  Healthcare  Corporation    902-904 

Drager  Medical.  Inc Island  90 1 

Driscoll  Children's  Hospital  Ill 

E 

Epic  Medical  Equipment  Services.  Inc 740 

F 

Ferraris  CardioRespiratory  Group    Island  1 225 

Ferraris  Medical.  Inc 1029-103 1 

Fisher  &  Paykel  Healthcare.  Inc 610-612-614 

Florida  Hospital 338 

Flotec  Inc 426 

Focus  Publications.  Inc 1 226 

Forest  Pharmaceuticals.  Inc Island  1235 

G 

GE  Medical  Systems  Information  Technologies    641-643 

General  Biomedical  Services.  Inc 239 

GlaxoSmithKline Island  7 1 7 

Goldstein  and  Associates.  Inc 841 

Grass-Telefactor.  An  Astro-Med.  Inc.  Product  Group  .  .309-3 1 1 

H 

Hamilton  Medical.  Inc Island  1017 

Healthline  Medical    541 

Hudson  RCI 405 

Hy-Tape  International 709 

I 

I  V  League  Medical    842 

I.P.I.  Medical  Products,  Inc 305 

IMI 1230 

Impact  Instrumentation.  Inc 1002 

IngMar  Medical 906 

INO  Therapeutics.  Inc Island  1217 

Instrumentation  Industries.  Inc 525-527 

Instrumentation  Laboratory 839 

Invacare  Corporation   Island  1121 

J 

J.H.  Emerson  Company 441 


K 

K(.  1    425-427-429 

Kimberly-Clark  Ballard  Medical 444-446 

King  Systems  Corporation 312-314 

L 

Lambda  Beta  Honor  Society  140 

Lcmans  Industries  Corporation  1039 

Lippmcoii  Williams  &  Wilkins 835-837 

iM 

Masimo  Corporation    Island  917 

Massachusetts  General  Hospital   1205 

Maxtec.  Inc 1102 

MayoClinic    1 106-1 108 

MBNA  America  Bank 934 

Medcare  Diagnostics.  A  Division  of  AirSep  Corporation.    .705 

MED-DYNE 1210 

Medical  Ciraphics  Corporation Island  1221 

Medical  Plastics  Laboratory.  Inc 1043-1045 

MEDIQ  PRN Island  1 1 17 

MediServe  Information  Systems Island  325 

Medline  Industries.  Inc 938 

MedSlalt.  Inc 744 

Merck  Human  Health 1214 

Mercur>  Medical    729-731 

MES.  Inc 1 105 

Methapharm 939 

Michigan  Instruments.  Inc 943 

Micro  Direct.  Inc 242 

Monaghan  Medical  Corporation   Island  211 

Mosb\-W.B.  Saunders  Co    313 

MSA  Medical  Instruments 1025 

N 

National  Board  for  Respiratory  Care 142-144 

National  Library  of  Medicine   119 

NCCLS 139 

Necdleslick  Protection.  Inc 1232 

Ncllcor  &  Puritan  Bennett/Tyco  Healthcare   Island  603 

Neotech  Products.  Inc 1 35 

Nihon  Kohden  America.  Inc 435-437 

Nonin  Medical.  Inc 229-231 

Nova  Biomedical    711-713 

Novameirix  Medical  Systems  Inc Island  417 

O 

Ohmeda  Medical 411-413 

Olympic  Medical 945 

Omron  Healthcare.  Inc 1027 

Oridion  Medical  Inc 1009-101 1 

Owens-BriGam  Medical  Company     1004 

Oxford  Instruments  Medical.  Inc 105 
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Congress  Exhibitors 


Exhibitor 


Booth 


Exhibitor 


Booth 


P 

Palcol.ahs 310 

Pall  Life  Sciences 126 

Passy-Muir.  Inc 912-914 

Pegasus  Research  Corp   1 207 

Perciissionaire  Corp  225-227 

Pharmacia  Consumer  Health 1228 

Posey  Company 407 

Praxair  Inc 428-430 

Precision  Medical.  Inc 1008 

Pro-Tcch  Services.  Inc 736 

Pulmonetic  Systems,  Inc Island  1 135 

Pulmonox  Medical  Inc 1013 

Puritan  Medical  Products.  Inc 1201-1203 

R 

Radiometer  America.  Inc 326-328 

ResMed   602-604 

Respironics Island  617 

Roche  Diagnostics  Corporation  Island  1 1 25 

Ross  Products  Division  Abbott  Laboratories   1 00 1 

Rozinn  Electronics.  Inc 737 

RT  Magazine   738 

RT  Temps/RT  Career  Education 1242 

S 

Salter  Labs    630-632 

SDI  Diagnostics,  Inc   432 

Seabury  &  Smith 210 

Sechrist  Industries.  Inc 928 

Senegence  International  940 

Sepracor,  Inc Island  1111 

Siemens  Medical  Systems,  Inc Island  909 

Signature  Publications 128 

smithsMedical    Island  635 

Sleepcor  341 

Sleepmate  Technologies    1202 

Sleepmed 840 

SleepNet  Corporation 908-910 

Smooth-Bor  Plastics    123 

Society  of  Critical  Care  Medicine 343 

Southmcdic 1236 

St.  Luke's  Episcopal  Hospital 942 

Stellate  Systems 134 

T 

Tech  Net  Medical  LLC   I04I 

Texas  Health  Resources 1208 

Thayer  Medical  Corporation 542 

Tiara  Medical  Systems,  Inc 926 

Transtracheal  Ssstems.  Inc 409 

TSI  Inc/Iloumeters    636 

U 

Ultrascope    1220 

Universilv  Health  Systems  of  Eastern  Carolina-    936 


University  of  Arkansas  for  .Medical  Sciences    141 

University  of  Maryland  Medical  Systems    241 

University  of  Texas  Medical  Branch  at  Galveston 107 

University  of  Virginia  Health  System 129 

UTMD  Anderson  Cancer  Center 117 

V 

Vapotherm.  Inc Island  1211 

VersaMed.  Inc 235-237 

VIASYS  Healthcare Island  317 

Vital  Signs.  Inc Island  625 

VivoMetrics   340-342 

Vortran  Medical  Technology  1 ,  Inc 1212 

W 

Western  Medica 529-53 1 

Western  Michigan  University     143 

Westmed.  Inc 638 

Z 

ZOLL  Medical ■ 546 


L56 


Respirators  Care  •  October  2()()l  Vol  46  No  10 


MEl3^TCH 


f  or  \'C")LL'NTARV  rrp..rtin« 

l>\  hc.ilcli  prottssionaU  of  .uKcr.sc 

(.'\cnls  .iiij  pri>du(.!  problems 


Pofm  Appf ovMl  OUBNo  M1(Mn«1  EipwM  VMVM 
FOA  Um  Only  rR«ip  Car«| 


K  I   I'll  K   I   1  "> 


A.  Patient  information 


Patient  JdentHier 


confidence 


Age  at  time 
of  event: 


Date 

ot  birth- 


3  Sex 

I    I  female 


Page 


•1    Weight 


B.  Adverse  event  or  oroduct  oroblem 


Adverse  event 


Product  problem   .■  ;    lefecls  malfunctions) 


;    Outcomes  attributed  to  adverse  event 

check  all  that  apply) 

^  death    


I     I  life-threatening 

!     I  hospitalization  -  initial  or  prolonged       Lj  o^^'Br: 


Q  disability 

I    1  congenital  anomaly 

I     I  required  intervention  to  prevent 
permanent  impairment/damage 


Date  of 
event 


-1  Date  of 
this  report 


Describe  event  or  problem 


Relevant  tests/laboratory  data,  including  dates 


Other  relevant  history,  including  preexisting  medical  conditions  (eg.  allergies 
race,  pregnancy,  smoking  and  alcohol  use.  hepatic/renal  dysfunction,  etc  ) 


Mail  to:     Ml  li\\'\  II  M  or  FAX  to: 

5600  Fishers  Lane  1 -800-FDA-01 78 

Rockville,  MD  20852-9787 


TriAQ*  ufii' 


t  inedication(8^ 


'     Name  tgive  labeled  strength  6  mtr  laoeier.  if  kno^nj 


»2 


Dose,  frequency  &  route  used 


■;    Therapy  dates  (if  unknown,  give  duration) 

»1 


■I    Diagnosis  for  use  (indication 
«1 


6    Lot  #  (il  known) 

01 


7    Exp.  date  (il  known) 
#1 

«2 


9    NDC  #  itor  product  problems  only) 


-,     Event  abated  after  use 
stopped  or  dose  reduced 

"I  Dyes  n™  Digify"' 


,2  Dyes  n™  n^gg^; 


8    Event  reappeared  after 
reintroduction 

«i  Dyes  n™  ngggpy" 


«2nyesn"o  Diggp;' 


10    Concomitant  medical  products  and  therapy  dates  (exclude  treatment  of  event) 


D.  Suspect  medical  device 


Brand  name 


2    Type  of  device 


3    tVlanufacturer  name  &  address 


6 

model  #  _ 

catalog  # 

serial  # 

lot  »    


other  # 


-    Operator  of  device 
I     I  health  professional 
I    I  lay  user/patient 
Q  other: 


5     Expiration  date 


If  implanted,  give  date 

imooay  y^; 


8     If  explanted.  give  date 


9    Device  available  for  evaluation?  (Do  not  send  to  FDA) 

I     [    yes  [^  no  [_]  returned  to  manufacturer  on 


10    Concomitant  medical  products  and  therapy  dales  (exclude  treatment  of  event) 


E.  Reporter  (see  confidentiality  section  on  tuck) 


1       Name  &  address 


phone  « 


Health  professional? 

I     I   ves       I     I    no 


Occupation 


If  you  do  NOT  want  your  identity  disclosed  to 
the  manufacturer,  place  an     X     in  this  box 


Also  reported  to 

I     I      manufacturer 
I    I      user  facility 
I     I      dislnbutor 


FDA  Form  3500  1/96) 


Submission  of  a  report  do«s  not  constitute  an  adinlssion  that  medical  personnel  or  the  product  caused  or  contributed  to  the  event. 


ADVICE  ABOUT  VOLUNTARY  REPORTING 


Report  experiences  with: 

•  medications  (drugs  or  biologies) 

•  medical  devices  (including  in-vitro  diagnostics) 

•  special  nutritional  products  (dietary 
supplements,  medical  foods,  infant  formulas) 

•  other  products  regulated  by  FDA 

Report  SERIOUS  adverse  events.  An  event 
is  serious  when  the  patient  outcome  Is: 

•  death 

•  life-threatening  (real  nsk  of  dying) 

•  hospitalization  (initial  or  prolonged) 

•  disability  (significant,  persistent  or  permanent) 

•  congenital  anomaly 

•  required  intervention  to  prevent  permanent 
impairment  or  damage 

Report  even  if: 

•  you're  not  certain  the  product  caused  the 
event 

•  you  don't  have  all  the  details 

Report  product  problems  -  quality,  performance 
or  safety  concerns  such  as: 

•  suspected  contamination 

•  questionable  stability 

•  defective  components 

•  poor  packaging  or  labeling 

•  therapeutic  failures 


How  to  report: 

•  just  fill  in  the  sections  that  apply  to  your  report 

•  use  section  C  for  all  products  except 
medical  devices 

•  attach  additional  blank  pages  if  needed 

•  use  a  separate  form  for  each  patient 

•  report  either  to  FDA  or  the  manufacturer 
(or  both) 


Important  numbers: 

•  1-800-FDA-0178 

•  1-800-FDA-7737 

•  1-800-FDA-1088 

•  1-800-822-7967 


to  FAX  report 

to  report  by  modem 

to  report  by  phone  or  for 

more  information 

fora  VAERSform 

for  vaccines 


If  your  report  involves  a  serious  adverse  event 
with  a  device  and  it  occurred  in  a  facility  outside  a  doc- 
tor's office,  that  facility  may  be  legally  required  to  report  to 
FDA  and/or  the  manufacturer.   Please  notify  the  person  in 
that  facility  who  would  handle  such  reporting. 

Confidentiality:  The  patient's  identity  is  held  m  strict 
confidence  by  FDA  and  protected  to  the  fullest  extent  of 
the  law.  The  reporter's  identity,  including  the  identity  of  a 
self-reporter,  may  be  shared  with  the  manufacturer  unless 
requested  otherwise.   However,  FDA  will  not  disclose  the 
reporters  identity  in  response  to  a  request  from  the 
public,  pursuant  to  the  Freedom  of  Information  Act. 


The  public  reporlrng  burden  (or  this  collection  of  intormation 
has  been  estimated  to  average  30  minutes  per  response, 
including  the  time  for  reviewing  instructions,  searching  exist- 
ing data  sources,  gathering  and  maintaining  the  data  needed, 
and  completing  and  reviewing  the  collection  ot  intormation 
Send  comments  regarding  this  burden  estimate  or  any  other 
aspect  of  this  collection  of  information,  including  suggestions 
for  reducing  this  burden  to 


DHHS  Reports  Clearance  Office 
Paperwork  Reduction  Proiecl  (0910-0291) 
Huben  H  Humphrey  Building.  Room  531-H 
200  Independence  Avenue.  S  W 
Washington   OC    20201 


An  agency  may  not  conduct  or  sponsor 
and  a  person  is  not  required  lo  respond  to 
a  collection  ot  information  unless  it  displays 
a  currently  valid  0MB  control  number 


Please  do  NOT 
return  this  form 
to  either  of  these 
addresses. 


U  S   DEPARTMENT  OF  HEALTH  AND  HUI^AN  SERVICES 
Public  Health  Service  •  Food  and  Drug  Administration 


FDA  Form  3500-back 


Please  Use  Address  Provided  Below  -  Just  Fold  In  Thirds,  Tape  and  Mail 


Department  of 

Health  and  Human  Services 

Public  Health  Service 

Food  and  Drug  Administration 

Rockville,  IVID  20857 

Official  Business 

Penalty  for  Private  Use  $300 


NO  POSTAGE 
NECESSARY 

IF  MAILED 

IN  THE 

UNITED  STATES 

OR  APO  FPO 


BUSINESS  REPLY  MAIL 

FIRST  CLASS  IVIAIL    PERIVIIT  NO,  946     ROCKVILLE,  IVID 


POSTAGE  WILL  BE  PAID  BY  FOOD  AND  DRUG  ADMINISTRATION 


MFl^X^TCH 


The  FDA  Medical  Products  Reporting  Program 
Food  and  Drug  Administration 
5600  Fishers  Lane 
Rockville,  MD  20852-9787 


l,ilillliiil,iliililiiililliliiliiilliililiiiliilill 


American  Association  tor  Respiratory  Care 


JJ. 


u 


Please  read  the  eligibility  requirements  for  each  of  ifie  classifications  in  tfie 
righl-hand  column,  then  complete  the  applicable  section.  All  information 
requested  below  must  be  provided,  except  where  indicated  as  optional. 
See  other  side  for  more  information  and  fee  schedule.  Please  sign  and  date 
application  on  reverse  side  and  type  or  print  clearly.  Processing  of  applica- 
tion takes  opproximotely  1 5  days 

D  Active 
Associate 

D  Foreign 

n  Physician 

'"'  Industrial 
D  Special 
D  Student 


Last  Nome  _ 
First  Name 


Social  Security  No. 

Home  Address 

City 


State 


.Zip 


Phone  No. 


Primary  Job  Responsibility  (check  one  only) 

n  Technical  Director 

"T:  Assistant  Technical  Director 

Pulmonary  Function  Specialist 
__    Instructor/Educator 
r    Supervisor 
^i\   Staff  Therapist 
□  Staff  Technician 
n   Rehabilitation/Home  Core 
_.   Medical  Director 
il_  Sales 
D  Student 
D  Other,  specify 


Type  of  Business 

..   Hospital 
D  Skilled  Nursing  Facility 
-"  DME/HME 

Home  Health  Agency 
D  Educational  Institution 
D  Manufocturer  or  supplier 
D  Other,  specify 


Date  of  Birth  (optional) 


Sex  (optional) 


U.S.  Citizen? 


Yes 


No 


Have  you  ever  been  a  member  of  the  AARC?  . 
If  so,  when?  From I 


J^ 


Preferred  mailing  address:    '      Home  Business 


For  office  use  only 


FOR  ACTIVE  MEMBER 

An  maiviauoi  is  engioic  it  ne/  ^ne  nvei  in  tnt?  u  .j  ■•ji  iti  territories  or  was  an  Active  Member 
prior  to  moving  outside  its  borders  or  territories,  and  meets  ONE  of  the  following  criteria  (1 )  is 
legolly  credenlioled  as  a  respiratory  core  professional  if  employed  in  o  ifoie  that  monaotei 
such,  OR  (21  IS  a  groduote  of  an  accredited  educational  program  in  respiratory  care,  OR  (31 
holds  a  creaentiol  issued  by  the  NBRC  An  individual  who  is  on  AARC  Active  Member  m  good 
standing  on  December  8,  1994,  will  continue  as  such  provided  his/her  membership  remains  in 
good  stonding 

PLEASE  USE  THE  ADDRESS  OF  THE  LOCATION  WHERE  YOU  PERFORM  YOUR  JOB,  NOT 
THE  CORPORATE  HEADQUARTERS  IF  IT  IS  LOCATED  ELSEWHERE 

Place  of  Employment 

Address 

City. 

State „ 


.Zip 


Phone  No. 


Medical  Director/Medical  Sponsor 


FOR  ASSOCIATE  OR  SPECIAL  MEMBER 

Individuals  who  Hold  a  position  related  to  respiratory  core  but  do  not  meet  the  requirements  of 
Active  Member  shall  be  Associate  Members  They  have  all  the  rights  ond  benefits  of  the  Asso 
ciotion  except  to  hold  office,  vote,  or  serve  as  chair  of  a  stonding  committee  The  following  sub- 
classes of  Associote  Membership  are  available:  Foreign.  Physicion,  and  Industrial  (individuols 
whose  primary  occupation  is  directly  or  indirectly  devoted  to  the  manufacture,  sale,  or  distribu- 
tion of  respirolory  core  equipment  or  supplies).  Special  Members  are  those  not  working  in  a 
respiratory  core-related  field 

PLEASE  USE  THE  ADDRESS  OF  THE  LOCATION  WHERE  YOU  PERFORM  YOUR  JOB.  NOT 
THE  CORPORATE  HEADQUARTERS  IF  IT  IS  LOCATED  ELSEWHERE 

Place  of  Employment 

Address 

City 

State  


.Zip 


Phone  No. 


FOR  STUDENT  MEMBER 

Individuals  will  be  classified  as  Studeni  Members  if  ihey  meet  oil  the  requirements  for  Associate 
Membership  ond  ore  enrolled  in  on  educational  program  in  respiratory  core  accredited  by.  or 
in  the  process  of  seeking  accreditation  from,  on  AaRC -recognized  agency 

SPECIAL  NOTICE  —  Student  Members  do  not  receive  Continuing  Respiratory  Core  Educotion 
(CRCE)  transcripts  Upon  completion  of  your  respirotory  core  education,  continuing  educotion 
credits  may  be  pursued  upon  your  reclassificotion  to  Active  or  Associote  Member. 

School/RC  Program _^ 

Address 

City 

Stote 


.Z.p 


Phone  No 


Lengfh  of  program 

1  year 

2  yeors 

Expected  Date  of  Graduation  (REQUIRED 

INFORMATION} 


4  years 
Other,  specify . 


Month 


Year 


American  Association  for  Respirotory  Care  •  1 1030  Abies  Lane  •  Dallas,  TX  75229-4593  •  [972]  243-2272  •  Fax  [972]  484-2720 
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Demographic  Questions 

We  request  thai  you  answer  these  questions  in  order  to  help  us 
design  services  and  programs  to  meet  your  needs. 


Check  the  Highest  Degree  Earned 

_   High  School 

D   RC  Graduate  Technician 

D  Associate  Degree 

n   Bachelor's  Degree 

n  Master's  Degree 

~   Doctorate  Degree 


Number  of  Years  in  Respiratory  Care 

0-2  years  11-15  Years 

D  3-5  years  D    1  6  years  or  more 

D  6-10  years 


Job  Status 

G   Full  Time 

D   Part  Time 

Credentials 

G  RRT 

D  LVN/LPN 

D  CRT 

D  CPFT 

n  Physician 

D  RPFT 

D  CRNA 

D   Perinotai/Pediatric 

D  RN 

Salary 

^     Less  than  $10,000 

:   $io,ooi-$20,ooo 

n  $20,001 -$30,000 

D  $30,001 -$40,000 

n   $40,000  or  more 

PLEASE  SIGN 

I  hereby  apply  for  membership  in  the  American  Association  for  Respiratory  Core 
ond  hove  enclosed  my  dues.  If  approved  for  membership  in  the  AARC,  I  will  abide 
by  its  bylows  and  professionol  code  of  ethics.  I  authorize  investigation  of  all  state- 
ments contained  herein  and  understand  thof  misrepresentations  or  omissions  of 
facts  called  for  is  couse  for  rejection  or  expulsion, 

A  yearly  subscription  to  RESPIRATORY  CaRE  journal  and  AARC  Times  magazine 
includes  an  allocation  of  $1  1  50  from  my  dues  for  each  of  these  publicotions. 

NOTE:  Contributions  or  gifts  to  the  AARC  are  not  tax  deductible  as  charitable  con- 
tributions far  income  tax  purposes  However,  they  may  be  tax  deductible  as  ordi- 
nary and  necessary  business  expenses  subject  to  restrictions  imposed  as  a  result  of 
association  lobbying  activities  The  AARC  estimates  that  the  nondeductible  portion 
of  your  dues  —  the  portion  which  is  allocable  to  lobbying  —  is  26%. 


Signature 
Date 


Membership  Fees 

Payment  must  accompany  your  application  to  the  AARC.  Fees  are  for  12 
months.  (NOTE:  Renewal  fees  are  $75.00  Active,  Associate-Industrial  or  Associ- 
ate-Physician, or  Special  status;  $90.00  for  Associate-Foreign  status;  and 
$45.00  for  Student  status]. 


D  Active 

$  87,50 

D  Associate  (Industrial  or  Physician) 

$  87.50 

D  Associate  (Foreign) 

$102.50 

D  Special 

$  87.50 

n  Student 

$  45.00 

TOTAL 

$ 

Specialty  Sections 

Established  to  recognize  the  specialty  areas  of  respiratory  care,  these  sections 
publish  a  bi-monthly  newsletter  that  focuses  on  issues  of  specific  concern  to  thot 
specialty.  The  sections  also  design  the  specialty  programming  at  the  national 
AARC  meetings. 

D  Adult  Acute  Care  Section 
n   Education  Section 
D   Perinatol-Pediatric  Section 
D   Diagnostics  Section 
n  Continuing  Care- 
Rehabilitation  Section 
D  Management  Section 
D  Transport  Section 
n  Home  Core  Section 
C   Subacute  Care  Section 

TOTAL 

GRAND  TOTAL  =  Membership  Fee 
plus  optional  sections 


$15,00 

$20.00 

$15.00 

$15.00 

$15.00 

$20,00 

$15.00 

$15.00 

$15.00 

$ 

$ 

D  Total  Amount  Enclosed/Charged       $ 
D   Please  charge  my  dues  (see  below' 

To  charge  your  dues,  complete  the  following: 
u   MasterCard 
C   Visa 

Cord  Number 


Card  Expires /_ 

Signature 


Mail  application  and  appropriate  fees  to: 
American  Association  for  Respiratory  Core  •  1 1030  Abies  Lane  •  Dallas,  TX  75229-4593  •  [972]  243-2272 


Fax  [972]  484-2720 
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RHSPIRATORV  C ARl-.  wclLXiiiies  original  niaiuiscripls  rclatal  lo  the  sci- 
ence  and  lechiiolog)  ol'a'spiralor>  c;uc  and  prcp;ircd  according  to  the 
following  instructions  and  the  Unifonn  Recjuirements  for  Manuscripts 
Suhmitteit to  Biomedkcit  Jouriiah  (a\ailable  at  http://\v\\w.ianje.ori>/ 
indi'x.lttmt).  Manuscripts  arc  bhndcd  and  rc\  iewcd  b\  profession- 
als with  experience  in  the  subject  of  the  paper.  Authors  are  respon- 
sible for  obtaining  w ritten  permission  from  the  original  cop>right  hold- 
er to  use  prcviousl\  published  figures  and  tables.  Before  publication, 
authors  receive  page  proofs  and  are  allov\ed  to  make  only  minor  cor- 
rections. Accepted  manuscripts  are  copy-edited  for  clarity ,  concision, 
and  consistency  with  RESPIRATORY  C,-\RF."s  format.  Published 
papers  ;ire  cops  nghted  by  Daedalus  Inc  ;md  mas  not  be  published  else- 
where without  pcnnission.  Editorial  consultation  is  a\  ailable  at  an> 
stage  of  planning  or  writing:  contact  the  Editorial  Office,  600  Ninth 
Avenue.  Suite  702,  Seattle  WA  98104,  (206)  223-0.'5.S8.  fax  (206) 
223-0563,  E-mail:  rcjoumal@aarc.org 

Categories  of  .Vrticles 

Research  .Article:  A  report  of  an  originiil  in\estigation  (a  study).  Must 
include:  Title  Page,  Abstract.  Key  Words.  Introduction,  Methods. 
Results.  Discussion,  Conclusions,  and  References.  May  also  include: 
Tables.  Figures  (if  so,  must  include  Figure  Legends),  Acknowledg- 
ments, and  Appendixes, 

Review:  .-X  comprehensi\e.  critical  re\iew  of  the  literature  and  state- 
of-the-art  summary  of  a  topic  that  has  been  the  subject  of  at  least  40 
pubhshed  research  articles.  Must  include:  Title  Page.  Outline, 
Abstract.  Key  Words.  Introduction.  Re\iew  of  the  Literature.  Sum- 
mary, and  References.  May  also  include:  Tables.  Figures  (if  so,  must 
include  Figure  Legends).  Acknowledgments,  and  Appendixes. 

Overview:  A  critical  review  of  a  pertinent  topic  that  has  fewer  than 
40  published  research  articles.  Same  stnicture  as  Review  Article. 

Lpdate:  .X  report  of  subsequent  developments  in  a  topic  that  has  been 
cntically  re\  icwed  in  RESPIR.-\TORY  C.\Kh  or  elsewhere.  Same  struc- 
ture as  a  Rc\  icw  Article. 

Special  .Article:  A  pertinent  paper  not  fitting  one  of  the  other  cate- 
gories. Consult  with  the  Editor  before  writing  or  submitting  such  a 
paper. 

Editorial:  A  paper  addressing  an  issue  in  the  practice  or  adminisU~ation 
of  respiratory  care.  It  may  present  an  opposing  opinion,  clarify  a  posi- 
tion, or  bring  a  problem  into  focus. 

Letter:  A  brief,  signed  communication  responding  to  an  item  pub- 
lished in  RtSPlRAIORV  C.-\RE  or  about  other  pertinent  topics. 
Tables.  Figures,  and  References  may  be  included.  The  letter  should 
be  marked  "For  Publication." 


Case  Report:  Report  of  an  uncommon  clinical  case  or  a  new  or 
impiin  ei.1  method  ot  management  or  treatment.  A  case-maruiging  physi- 
cian mu-st  either  be  an  author  or  fiimish  a  letter  approving  the  manascripL 
Must  include:  Title  Page.  Abstract,  Key  Words,  Introduction,  Case 
Summ;ir\ ,  Discussion,  and  References.  May  also  include:  Tables,  Fig- 
ures (if  so,  must  include  Figure  Legends),  and  Acknowledgments. 

Point-()l'-\  ie«:  .\  paper  expressing  personal  but  substantiated  opinions 
on  a  pertinent  topic.  .Must  include:  Title  Page.  Text,  and  References.  May 
also  include:  Tables  and  Figures  ( il  so,  must  include  Figure  Legends). 

Drug  Capsule:  A  miniauire  re\  icw  paper  about  a  drug  or  class  of  drugs. 
Dmg  Capsules  address  pharmacology .  phamiacokinetics,  and/or  phar- 
macotherapy. 

Graphics  Corner:  A  bnel.  insUTJcii\e  case  report  discussing  and  illus- 
trating wa\eforms  for  monitoring  or  diagnosis.  Must  include:  Ques- 
tions. Answers,  and  Discussion. 

PFT  Comer:  A  brief,  instructive  case  report  arising  from  pulmonary 
function  testing,  accompanied  b\  a  re\ieu  of  the  rele\ant  physiolo- 
gy and  appropriate  references  to  the  literature.  Must  include:  Ques- 
tions, ."Answers,  and  Discussion. 

Test  \our  Radiologic  Skill:  .A  brief.  instructi\ e case  report  pertinent 
to  respiratory  caie  and  in\ oh  ing  imaging,  including  one  or  more  radio- 
graphs or  other  images  submitted  as  black  and  white  glossy  photographs 
that  clearly  illustrate  the  teaching  points  being  made.  Must  include: 
Questions,  Answers,  and  Discussion. 

Preparing  the  Manuscript 

Double-space  the  text  and  number  the  pages.  Do  not  include  author 
names,  autlior  institutional  affiliations,  or  allusions  to  institutional  affil- 
iations anywhere  except  on  the  title  page.  On  the  Abstract  page  include 
the  title  but  do  not  include  author  names.  Begin  each  of  the  follow- 
ing on  a  new  page:  Title  Page.  Abstract.  Text.  .Acknow  ledgments.  Ref- 
erences, each  Table,  each  Figure,  and  each  Appendix.  Use  standard 
English  in  the  first  person  and  active  voice.  Type  all  headings  in  ini- 
tial-capital letters  (eg.  Introduction.  Methods.  Patients.  Equipment. 
Statistical  An;ilysis,  Results.  Discussion).  Center  the  main  section  head- 
ings and  place  second-level  headings  on  the  left  margin. 

.Abstract.  Please  ensure  that  the  abstract  does  not  contain  any  facts 
or  conclusions  that  lio  not  also  appear  in  the  body  text.  Limit  the  abstract 
to  no  more  than  1%)  words. 

Key  U  ords  Include  a  list  of  6  to  10  key  words  or  key  phrases  in 
Research  Articles.  Reviews,  Oven  lews.  Special  .Articles,  and  Case 
Rcpons.  Key  w  ords  are  best  selected  from  the  .Medical  Subject  Head- 
ings (MeSH)  used  by  MEDLINE  and  available  at  /i///).//Snni. /i/m./i/Vi/ 
gov/mesli/Mhrowser.html. 
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Manuscript  Preparation  Giidf. 


Rtt'crenccs.  Assign  ivIcilmkc  luinibcrs  in  llic  oixWv  llial  iirtn-lcs  arc 
cited  in  your  manuscript.  At  the  end  of  the  manuscript,  list  the  cited 
works  in  numerical  order.  Abbreviate  journal  n;unes  as  in  Index  Medi- 
ais.  List  all  aiitliors.  11  the  rese;uch  has  not  yet  been  accepted  for  pub- 
lication, cite  the  research  as  a  personal  communication  icii. 
Smith  KR,  personal  communication.  2(K)1 );  linucrci:  von  iiuisi  ohuiin 
written  pennissionfwin  the  author  to  cite  his  or  her  iiiiinihlislwd  data. 
Do  not  number  such  references;  instead,  make  parenthetical  reference 
in  the  body  text  ot  your  manuscript.  K.xample;  "Recently.  Jones  et  al 
found  this  treatment  effective  in  45  of  83  patients  (.loncs  HI,  personal 
coiiimiuiication.  2000)." 


Corporate  author  book: 

American  Medical  Association  Department  of  Dnigs.  AMA 
drug  evaluations.  3rd  ed.  Littleton  CO:  Publishing  Sciences 
Group;  1977. 

Chapter  m  book  with  cditortsi: 

IsonoS.  Upper  airway  muscle  function  during  sleep.  In;  Lough- 
lin  CM.  Carroll  JL.  Marcus  CL.  editors.  Sleep  and  breathing  in 
children:  a  developmental  approach.  (Lung  Biology  in  Health  and 
Disease,  Vol  147.  Claude  Lenfant,  E.xecutive  Editor.)  New 
York/Basel:  Marcel  Dekker;  2000:261-291. 


The  followinK  examples  show  RKSPtRA  ^()R^  Care's  style 
for  references. 

Paper  accepted  hut  not  set  published: 

Hess  D.  New  therapies  lor  asthma.  Respir  Care  (year,  in  press). 

Article  in  a  journal  carrying  pagination  throughout  the  volume: 
Legere  BM,  Kavuru  MS.     Pulmonary    function  in  obesity. 
Respir  Care  2000;4.S(X):967-96S. 

Article  in  a  publication  that  numbeiN  each  issue  beginning  with  Page  1 : 
Kallstrom  TJ.  Focus  on  asthma — disease  management:  a  role  for 
the  respiratory  therapist.  AARC  Times  I999;23(0ct):16,  17.  19. 

Corporate  author  journal  article: 

American  .-Association  for  Respiratory  Care.  Clinical  Practice 
Guideline.  Removal  of  the  endotracheal  tube.  Respir  Care 
1999;44(l):85-90. 

Article  in  journal  supplement;  (Journals  differ  in  numbering  and  iden- 
tifying supplements.  Supply  information  sufficient  to  allow  retrieval.) 
Barnes  PJ.  Endogenous  inhibitory  mechanisms  in  asthma.    Am 
J  Respir  Crit  Care  Med  2000;  1 6 1 1 3  Pt  2  );S  1 76-S 1 8 1 . 

Abstract  in  journal:  (Abstracts  citations  are  to  be  avoided,  and  those 

more  than  3  years  old  should  not  be  cited.) 

Volsko  TA.  De  Fiore  J,  Chatburn  RL.  Acapella  vs  flutter:  per- 
formance comparison  (abstract ).  Respir  Care  2000;45( 8  ):99 1 . 

Editorial  in  a  journal: 

Giordano  SP.  What's  that  sound'.'  (editorial)  Respir  Care 
2()0();45(1()):1 167-1  168. 

Editorial  with  no  author  given: 

The  perils  of  paediatric  research  (editorial).  Lancet 
1 999:353(9 154);685. 

Letter  in  journal; 

Piper  SD.  Testing  conditions  for  nebulizers  (letter).  Respir  Care 
2(XK);45(8);97I. 

Book:  (For  any  book,  specific  pages  should  be  cited  \\hene\er  ref- 
erence is  made  to  specific  statements  or  other  content. ) 

Cairo  JM,  Pilbeam  SP.  Mosby's  respiratory  care  equipment.  6ih 

ed.  St  Louis;  Mosbv;  1999:76-85. 


World  Wide  Web 

American  Lung  Association.  Trends  in  pneumonia,  influenza,  and 
acute  respiratory  conditions  mort;ility  and  morbidity.  February,  2(XX). 

http://www.lungusa.org/data.  Accessed  November  20.  2000. 

Tables.  Tables  should  be  consecutively  numbered.  At  the  bottom 
of  the  table  define  and/or  explain  all  abbreviations  and  symbols  used 
in  the  table.  For  footnotes  use  the  following  symbols,  superscripted. 
in  the  table  body,  in  the  following  order;  *,  t,  i,  §.  II,  1.  **,  t+.  If 
data  include  a  "±"  value,  please  indicate  whether  the  value  is  a  stan- 
dard deviation  or  standard  error  of  the  mean. 

Figures  (illustrations).  Figures  include  graphs,  line  drawings,  pho- 
tographs, and  radiographs.  All  figures  should  be  sharp  black-and- 
white  images  and  be  camera-ready.  Glossy  prints  are  preferred,  but 
a  good  laser  print  will  do.  Use  onl\  illustrations  that  clarify  and  aug- 
ment the  text.  Radiographs  should  clearly  illustrate  the  point  being 
made  and  should  be  submitted  as  black-and-white  glossy  photographs. 
If  color  is  essential  to  the  figure,  consult  the  Editorial  Office  for 
more  information.  In  reports  of  animal  experiments,  use  schemat- 
ic drawings,  not  photographs.  A  letter  of  consent  must  accompa- 
ny any  photograph  of  an  identifiable  person.  Number  figures  con- 
secutively as  Figure  1 .  Figure  2.  etc.  All  the  figures  must  be  mentioned 
in  the  text.  Every  figure  must  have  a  legend  (a  title  and/or  descrip- 
tion explaining  the  figure).  Figure  legends  should  appear  as  sep- 
arate paragraphs  at  the  end  of  the  manuscript  (after  the  References 
section),  in  the  same  computer  fde  as  the  manuscript  (not  in  a  sep- 
arate file,  as  with  the  tables  and  figures). 

Do  not  create  scanned  \  ersions  of  figures  borrow  ed  from  other  pub- 
lications; clear  photocopies  are  preferable.  To  include  figures  pre- 
\'iously  published  in  other  publications  you  must  obtain  permission 
from  the  original  copyright  holder.  Figures  must  be  of  professional 
quality  and  a  copy  of  the  article  from  uhich  the  figure  caine  should 
be  available. 

Drugs.  Precisely  identity  all  drugs  and  chemicals  used.  gi\  ing  gener- 
ic (nonproprietary)  names,  doses,  and  methods  of  administration. 
Brand  or  trade  names  may  be  given  in  parentheses  after  generic 
names. 

Commercial  Products.  In  the  text,  parenthetically  identify  com- 
mercial products  only  on  first  mention.  gi\  ing  the  manufacturer's 
name  and  location.  Example:  "We  performed  spirometry  (1085  Sys- 
tem, Medical  Graphics,  Minneapolis.  Minnesota)  "  Provide  model 
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luimlxMs  il  .i\  .iiUihk-.  .iiid  m;iiuil.n.'iiia'i's  suggested  price  it  iIk-  '■huh 
has  cosl  impliLiiliiins. 

Permissions:  'Nou  must  obtain  written  permission  to  use  pictures 
ot'identitlablc  indi\iduaN  or  to  name  individuals  in  the  Acknowl- 
edgments section.  You  nui-sl  obtain  written  permission  Irom  the 
original  copyright  holder  lo  use  figures  or  tables  Ironi  other  pub- 
lications. Copies  ot  all  applicable  permissions  must  be  on  file  at 
RkspiraTOR'i  Cari-;  bclorc  a  manuscript  goes  to  press.  Copyright 
is  most  often  held  by  the  journal  or  book  in  which  the  figure  or  table 
originally  appeared  and  applies  to  the  creativity,  style,  and  form 
in  w  hich  the  facts/data  are  presented  to  the  reader:  the  facts  them- 
selves ;ire  not  copyriglit-protectable.  Therefore,  pemiission  is  required 
to  reproduce  a  table  or  figure  directly,  or  w  ith  minor  adaptations. 
from  a  journal  or  book,  but  permission  is  not  required  if  data  are 
extracted  and  presented  in  a  new  tbmiat.  In  that  case,  cite  the  source 
of  the  data  as  in  the  following  example;  ".Xdapted  from  Reterence 
23." 

Kthics.  V\  hen  reporting  experiments  on  human  subjects,  indicate  that 
prtx-edures  were  conducted  in  accordance  with  the  ethical  standards 
of  the  World  Medical  Association  Declaration  of  Helsinki  {xe  Respir 
Care  1997;42(6):6.'*.'i-636:  also  available  at  lilt[K//www.\\ma.net/e/ 
1 7-c_epara!;rai>hniiniherin!;.html)  or  of  ihe  institution's  committee 
on  human  experimentation.  State  that  informed  consent  was 
obtained.  Do  not  use  patients'  names,  initials,  or  hospital  numbers  in 
text  or  illustrations.  When  reporting  experiments  on  animals,  indicate 
that  the  msiiiution's  policy,  a  national  guideline,  or  a  law  on  the  care 
and  use  of  laboraton,'  animals  was  followed. 

Statistics.  Identify  the  statistical  tests  used  in  analyzing  the  data  and 
give  the  prospectively  determined  level  of  significance  in  the  Meth- 
ods section.  Report  p  values  in  the  Results  section.  Cite  only  textbw)k 
and  published  article  references  to  support  choices  of  tests.  Paren- 
thetically identify  any  computer  programs  used.  If  data  include  a  "±" 
viilue.  please  indicate  whether  the  value  is  a  st;mdard  deviation  or  stan- 
dard error  of  the  mean. 

Units  of  .Measurement.  Express  ;ill  mcasua-ments  in  SI  (Sysii-mc  Inter- 
nationale) units  (units  and  conversion  factors  listed  at  Respir  Care 
1997:42(6 1:640  and  also  available  at  htli>:/A\nu:rcji)iinial.coni/ 
aiilhor_giiide/.  Show  gas  pressures  (including  blood  gas  tensions)  in 
millimeters  of  mercury  (mm  Hg). 

Conflict  of  Interest.  On  the  cover  page,  authors  must  disclose  any 
liaison  or  financial  arrangement  they  have  w  ith  a  manufacturer  or 
distributor  whose  prixJuct  is  addressed  in  the  manuscript  or  w  ith  the 
manufacturer  or  distributor  of  a  competing  product.  Such  arrange- 
ments do  not  disqualify  a  paper  from  consideration  and  are  not  dis- 
closed to  reviewers.  Rc\  iewers  are  screened  for  possible  confiict  of 
interest. 

Abbreviations  and  Sj  mbols.  Use  the  standard  abbreviations  and 
symbols  listed  at  Respir  Care  l997.42(6):637-642  (also  available 
at  http://\\\\w.rcjournal.com/author_i'iiidc/).  Do  not  create  new 
abbreviations.  Do  not  use  abbreviations  in  the  title  or  section  head- 
ings and  do  not  use  unusual  ahbrc\  i.Llions  in  the  abstract.  Use  an 


abbreviation  only  if  the  term  occurs  4  or  more  times  in  the  paper. 
Parenthetically  define  all  abbreviations:  write  out  the  full  term  on 
first  mention,  followed  by  the  abbreviation  in  parentheses. 
Example:  chronic  obstructive  pulmonary  disease  (COPD).  There- 
after use  only  the  abbreviation.  Standard  units  of  measurement  and 
scientific  terms  can  be  abbrcv  iatcd  without  explanation  (eg,  L/min. 
mm  Hg.  pH.  ():). 

Please  use  the  following  forms:  cm  HiO (not  cmH20).  f  (not  bpm). 
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mniHg ).  pH  ( not  Ph  or  PH ).  p  >  ().(X)  1  ( not  p>().(X)  I ).  s  ( not  sec ).  Spoi 
(arterial  oxygen  saturation  measured  via  pulse-oximetry). 

Prior  and  Duplicate  Publication  In  general,  do  not  submit  work  that 
has  been  published  or  accepted  elsewhere,  though  in  special 
instances  the  Editor  may  consider  such  material  if  the  original  pub- 
lisher grants  permission.  Please  consult  the  Mitor  before  submitting 
such  work. 
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the  reported  work  and  in  the  shaping  of  the  manuscript,  all  must  have 
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licly discu.ss  and  defend  the  paper's  content  A  paper  of  corporate  author- 
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bution of  authorship  is  not  based  solely  on  solicitation  of  funding, 
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Submitting  the  Manuscript 

Submit  3  printed  copies  and  one  |3. 5-inch)  computer  diskette.  The 
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The  Reader  Service  Card  can  be  found  at  the  back  of  the  Journal. 


New  Products 
&  Services 


Ventilator.  Pulmoneiic  Systems  intro- 
duces a  new  addition  to  its  LTV  Series 
ventilators — the  LTV800.  According  to 
the  inanufaciurer.  the  LTVSOO  is  de- 
signed specifically  tor  the  patient  w  ho  re- 
quires volume  \entilalion.  incorporating 
what  they  need  and  eliminating  what  they 
don't  need.  Pulmoneiic  Systems  sa>s  that 
the  LTVSOO  pro\ides  innovati\e  technol- 
ogy and  the  essenlials  of  a  quality  xentila- 
tor  at  an  affordable  price.  For  more  infor- 
mation from  Pulmoneiic  Systems,  circle 
number  178  on  the  reader  service  card  in 
this  issue,  or  send  your  request  electroni- 
cally via  "Advenisers  Online"  at  hup:// 
www.aarc.org/buyers_guide/ 


Digital  .\mplifler.Sensor,\Iedics  has  in- 
troduced its  new  Cephalo  digital  antplifi- 
er,  for  use  in  both  sleep  and  EEG  labora- 
tories. The  Cephalo  amplifier  recently  re- 
ceived FDA  approval,  according  to 
SensorMedics.  .According  to  their  press 
release,  the  newly  designed  amplitler  fea- 
tures built-in  SAO:.  23  reference  chan- 
nels, 9  .separate  differential  channels,  and 
8  DC  channels.  The  SAOi  has  been  com- 


bined Willi  the  amplifier,  says  Sen- 
sorMedics. reducing  the  space  and  cables 
needed  in  the  lab.  Data  from  and  control 
information  to  the  amplifier  is  transferred 
via  a  L'SB  port.  The  maximum  data  col- 
lection rate  is  lOOO  Hz.  For  more  infor- 
mation from  SensorMedics.  circle  num- 
ber 179  on  the  reader  service  card  in  this 
issue,  or  send  your  request  electronically 
via  "AdNertisers  Online"  at  hltp://www. 
aarc.org/buyers_guide/ 

Medical  nevke  Manufacturers  &  .Sup- 
pliers Database  IX'Rl  has  announced 
the  availability  of  the  newly  enhanced 
Health  Devices  International  Sourcebase. 
which  they  describe  as  an  international 
Web-based  database  of  medical  device 
manufacturers  and  suppliers  and  their 
products,  and  the  2002  print  edition  of  the 
Health  Devicex  Sourcebook,  which 
should  he  available  in  November  2001. 
The  Sourcebase  database  contains  infor- 
mation on  more  than  1.^.000  worldwide 
confirmed  manufacturers  and  distributors 
of  medical  equipment — from  disposables 
&  sharps  to  nurse  call  systems  and  imag- 
ing equipment.  .According  to  ECRl.  the 
information  is  updated  continually,  and 
changes  are  posted  monthly  to  the  Web 
site.  For  more  information  from  ECRL 
circle  number  180  on  the  reader  service 
card  in  this  issue,  or  send  your  request 
electronically  via  "Advertisers  Online"  at 
hitp://www.aarc.org/buyers_guidc/ 


I'atlent  Simulator.  Armstrong  Medical 
oilers  RliylhinSlW"''  basic  and  advanced 
patient  simulators  for  practice  m  .ACT.S 
and  PALS  trainin'j  where  suuleiils  learn 


cardiac  rhythms  in  real  time.  According 
to  Armstrong.  Rh\ihmS]M  offers  more 
than  60  simulated  rhythms,  and  upgrade 
modules  are  also  available.  The  manufac- 
lurer  sa\  s  that  Rli\ihniS\\\  can  use  a  stan- 
dard ECG  monitor  and  simulates  between 
one  and  12  leads  while  operating  on  both 
AC  and  DC  power.  It  is  fully  portable, 
w  ilh  up  to  20  hours  of  battery  power,  and 
also  features  a  low-batter>  indicator,  ac- 
cording to  Armstrong.  Armstrong  also 
says  that  RbyihmSlM  can  be  used  in  con- 
junction with  many  defib  manikins  and 
creates  a  new  "patient"  scenario  during 
students'  responses.  There  is  also  an  op- 
tional TV  interface  available,  designed 
for  teaching  large  groups.  For  more  infor- 
mation from  ECRL  circle  number  181  on 
the  reader  service  card  in  this  issue,  or 
send  your  request  electronically  via  "Ad- 
vertisers Online"  at  http://www.aarc.org/ 
buycrsguide/ 

Incentl>e  Spirometer.  DlID  Healthcare 
Corporation  announces  development  of 
an  inno\ati\e  low  -How  incentive  spirom- 
eter thai  they  say  helps  prevent  lung  in- 
fections following  surgery.  This  new  de- 
vice, called  CliniFLO.  has  6  settings 
ranging  from  100  mL/sec  to  600  niL/sec. 
and  accommodates  virtuallv  an\  patient's 
How  requirements,  according  to  DHD 
Healthcare.  Special  features  that  the  man- 
ufacturer says  are  on  the  CliniFLO  in- 
clude a  user-friendly  indicator  that  sim- 
plifies training  and  helps  patients  main- 
tain the  correct  inspiratory  flow  rate,  and 
a  now  rate  dial  on  the  back  of  Ihe  unit, 
which  DHD  claims  will  reduce  the 
chances  of  patients  adjusting  their  own 
settings.  For  more  information  from  DHD 
Healthcare,  circle  number  182  on  the 
reader  service  card  in  this  issue,  or  send 
\i)ur  request  electronically  via  ".Advertis- 
ers Online"  at  http://www.aarc.org/ 
buyers_ouide/ 
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Calendar 
of  Events 


Date 

AARC  &  State  Society  Programs 

Contact 

Oct.  16 

Professor's  Rounds  2001  Teleconference, 
Program  7 

AARC,  (972)  243-2272 

Oct.  23 

Professor's  Rounds  2001  Live 
Videoconference,  Program  8 

AARC,  (972)  243-2272 

Oct.  25-26 

New  Jersey  Society  for  Respiratory  Care's 
2001  Shore  Conference;  Atlantic  City,  NJ 

Maura  McGovern  at  (973)  537-3919  or 

mmcgovern@saintclares.org; 

www.njsrc.org 

Nov.  20 

Professor's  Rounds  2001  Teleconference, 
Program  8 

AARC,  (972)  243-2272 

Dec.  1-4 

47th  International  Respiratory  Congress; 
San  Antonio,  TX 

AARC,  (972)  243-2272,  www.aarc.org 

Feb. 6-8,  2002 

West  Virginia  Society  for  Respiratory  Care's 
Winter  Meeting;  Davis,  WV 

Jay  Wildt  at  (304)  442-7474  or 
jay.wildt@mghwv.org;  or  Anna  Parkman  at 
(304)  357-4837  or  AParkman@ucwv.edu. 

Date 

Other  Meetings 

Contact 

Oct.  9-11 


Cardiorespiratory  Diagnostics  2001; 
Las  Vegas,  NV 


Medical  Graphics  Corporation,  Man  Orke, 
(800)  950-5597,  ext.  444, 
www.medgraph.com 


Oct.  12 


3rd  Annual  Rainbow  Babies  &  Children's 
Pediatric/Neonatal  Respiratory  Conference; 
Independence,  OH 


Nancy  Johnson  at  (216)  844-1954 


Nov.  1-2 


13th  Annual  Conference  on  High-Frequency 
Ventilation  and  Other  Advances  in  Perinatal/ 
Neonatal  Care;  Tempe,  AZ 


St.  Joseph's  Hospital  and  Medical  Center, 
Cathy  Martinez,  (602)  406-3512, 
fax  (602)  406-4123 


March  20-23,  2002    21  st  Annual  Big  Sky  Pulmonary  &  Critical  Care 
Medicine  Conference;  Big  Sky,  MT 


American  Lung  Association  of  the  Northern 
Rockies,  (406)  442-6556,  ala-nr@ala-nr.org 
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Notices  ufcDnipciitions.  scholarships,  fellowships,  examination  dales,  new  eJucuiional  programs. 

and  the  like  w  ill  he  listed  here  tree  of  charge.  Items  for  ihe  Notices  section  must  reach  the  Journal  N>  days 

helore  Ihe  desired  nutnih  of  pubhcalion  (January  1  for  the  March  issue.  February  1  for  Ihe  April  issue,  elct.  Include  all 

pertinent  infimnalion  and  mail  notices  to  Rl-.SHIKA lOKY  CARt  Notices  Dept.  1 1030  Abies  Lane.  Dallas  TX  75229-4593, 


l^auKdd  200 f 

Program  #7  Invasive  Ventilation:  The 
Latest  Word— Richaid  H  Kallcl  MS  RRT; 
Host  Richiud  D  Branson  BA  RRT 
FAARC — Video  September  25  Audio 
October  16 

Program  #8  Test  Your  Lungs-Know  Your 
Numbers-Prevent  Emphysema — ^Thomas 
L  Petty  MD  FAARC:  Host  David  J  Pierson 
MD  FAARC— Video  October  23  Audio 
November  20 


Helpful  lUeb|Sites 

American  Association  for  Respiratory  Care 

Imp:// www.  aarc.org 

—  Current  job  listings 

—  American  Respiratory  Care  Foundation 
fellowships,  grants,  &  awards 

—  Clinical  Practice  Guidelines 

National  Board  for  Respiratory  Care 

http://www.nbrc.org 

Respiratory  Care  online 

http://www.rcjournai.com 

—  Subject  and  Author  Indexes 

—  Contact  the  editorial  staff 

—  Open  FORUM;  submit  your  abstract  online 

Asthma  Management 
Model  System 

h  ttp:// www.  nhlbi.  nih.gov 

Keys  to  Professional  Excellence 

http://www.aarc.org/kc_\'s/ 

Committee  on  Accreditation  for  Respiratory  Care 

http://w\\w  .coarc.com 
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December  1-4, 2001  ^^B 
San  Antonio,  Texas 

on't  Confuse  the  /\ARC  International 
Congress  with  Other  Meetings  — 

This  is  the  Only  Official 

Congress  of  the  AARC. 

The  National  Hoard  tor  Rc'spirat«)r\  Care — 
Examination  Fees  tor  2001 


Examination 

CRT 

Perinatal/Pediatric 
CPFT 


RPFT 


Examination  Fees 

SI 90  (new  applicaiitl 
Si 50  (reappiicani) 

S250  (new  applicant i 
$220(reappiicant) 

$200  (new  applicant) 
SI 70  (reapplicant) 

$250  (new  applicant) 
$220  (ivappiicanti 


$190  (new  )  SI 50  (reapplicant)  written  only 

$200  (new  and  reapplicant)  CSF.  onK 

$.^90  (new)  S.^5()  (reapplicant)  both 


RRT 
(Written 
&CSE) 

1-or  intormation  about  other  scr\  ices  or  fees,  write  to  the 

National  Board  tor  Re-.piratorv  Care. 

8310  Nicmaii  Rcnul.  I.cncva  KS  Wi':i4,  or  call 

(>)13)  .>W-42()1).  1-A,\  (')l.>i  .>41-()15fx 

.>i  email:  nbrc-info(3  iihrc  oil; 
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6ri6S  PSG  Advanced,  Network-Linked  Amplifier 


In  life,  being  well  connected  can  be  quite  important. 
In  a  sleep  lab,  it  makes  all  the  difference. 

Compumedics'  new  *^-Series  amplifier  captures  the  power  of  modern 
computer  networking  and  brings  it  directly  to  your  sleep  laboratory. 

'^-Series  Integrated  Networking  Functions 

•  Simple  set  up  with  standard  CAT  5  network  cable 

•  Control  or  view  any  e-Series 
from  ony  computer  on  the  network 

•  Stream  waveforms  and  video  in  real-time 

•  Access  e-Series  units  across  wide  area  networks 

•  Record  directly  to  any  computer  on  the  LAN  or  WAN 

•  Record  from  up  to  4  e-Series  amplifiers  on  a  single 
computer  (2  per  computer  with  digital  video) 

Powerful -^-Series  Clinical  Advantages 

•  44  amplified  channels 

•  57  Total  available  signals 

•  Up  to  512Hz  sampling,  channel  selectable 

•  Integrated  Oximeter  and  2  Pressure  Transducers 

•  Record  any  montage  without  compromises 

•  Sophisticated  digitol  video  option 

•  Use  the  same  amplifier  for  full  32  channel 
EEG  with  optional  ProFUSION  EEG  software 


Your  System  is  Your  Network. 
We   can   show   you   why. 


For         more         information         please         contact 
Compumedics  Australia;  1  Mofire  Pde,  Abbolsford,  VIC,  3067,  Australia,  Phone:  +613  9419  5433,  fox;  +613  9419  5488,  Web:  www.tompumediH.com.ou 
Compumedks  USA,  Inc  7950  University  Avenue  NE,  Fridley,  Minnesota  55432,  Phone:  1 763  71 7  3975  Fox:  1 763  717  3973,  Toll  free  USA:  877  717  3975,  Web;  www.compumediouso.coni 
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New  EZ'PAPT  The  EASYopfion  for  afeletfasis. 
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DHD 

Healthcare 

Innovations  for  respiratory  care 

One  M3diH>n  Street.  Wampsville,  NY  13163  USA 
(800)847-8000    (315(363-2330    FAX:  (315)363-5694 
www.dhd.com 

EZ-PAP  u  ■  ndcmuk  of  DHD  Halthcart  CofTwniicn 
C  yw  DHD  Heahhore  Corponuon 


When  incentive  spirometry  alone  won't  open  patients'  airways,  expand  your 
options  with  new  EZ-PAP.  It  maizes  providing  positive  airway  pressure 
positively  easy.  Simply  connect  to  a  flow  meter  (wall  air  or  Oi  for 
enhanced  FiO: ).  adjust  to  5  - 1?  1pm.  and  instruct  the  patient  to  breathe 
diaphragmatically  through  the  mouthpiece  or  mask. 
No  equipment  to  roll  around.  No  labor-intensive 
CPT.  No  extensive  training.  Just  a  few  minutes  of 
therapy,  once  an  hour  —  not  for  hours  at  a  time. 


EZ-RAP  features  a  pressure  port  for  connection  to  a  gauge  (recommended 
for  initial  use  with  each  patient),  and  standard  22-mm  OD  fitting  to 
accommodate  a  mouthpiece  or  3  ma.sk  options.  For  more  information, 
call  DHD  Healthcare  toll-free  toda\ :  l-S()0-847-8()()0. 
Circle  137  on  product  info  card 
Visit  AARC  Booths  902,  904  in  San  Antonio 


